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Description
FIELD

[0001] The present disclosure relates to an information processing apparatus, an information processing method, and
a computer-readable medium.

BACKGROUND

[0002] In the fields of industrial networks connecting industrial apparatuses in a factory, in-vehicle networks connecting
a controller in the vehicle, and the like, high real-time performance is required. In recent years, Ethernet (registered
trademark) has been used increasingly in industrial networks, in-vehicle networks, and the like, and various real-time
Ethernet standards have been proposed. For example, a technique has been disclosed. In the technique, transmission
control is performed on the basis of the priority, the guaranteed bandwidth, the transmission cycle or the transmission
interval of the frame, and the like.

[0003] However, conventional art has difficulty in performing scheduling to perform strict transmission timing control
in the unit of frames within the range of the transmission possible time dynamically changing on the basis of transmission
scheduling information assigned in advance to the transmission queue. Specifically, conventional art has difficulty in
performing scheduling to perform transmission timing control with high accuracy.

BRIEF DESCRIPTION OF THE DRAWINGS
[0004]

FIG. 1 is a diagram illustrating a functional configuration of an information processing system;
FIG. 2 is a schematic diagram illustrating a data configuration of transmission scheduling information;
FIG. 3 is a schematic diagram illustrating future time information and transmission possible time information;
FIG. 4 is a flowchart illustrating a process of information processing;

FIG. 5 is a detailed flowchart of prefetching processing and scheduling processing;
FIG. 6 is a detailed flowchart of initialization processing;

FIG. 7 is a schematic diagram illustrating a flow of the initialization processing;
FIG. 8 is a detailed flowchart of the prefetching processing;

FIG. 9 is a schematic diagram illustrating a flow of the prefetching processing;
FIG. 10 is a detailed flowchart of determination processing;

FIG. 11 is a schematic diagram illustrating a flow of the determination processing;
FIG. 12 is a detailed flowchart of the scheduling processing;

FIG. 13 is a schematic diagram illustrating a flow of the scheduling processing;
FIG. 14 is a detailed flowchart of first post processing;

FIG. 15 is a schematic diagram illustrating a flow of the first post processing;

FIG. 16 is a detailed flowchart of second post processing;

FIG. 17 is a schematic diagram illustrating a flow of the second post processing;
FIG. 18 is a detailed flowchart of transmission processing;

FIG. 19 is a schematic diagram illustrating a flow of the transmission processing;
FIG. 20 is a diagram illustrating an example of typical periodicity of a gate state;
FIG. 21 is a diagram illustrating an example of typical periodicity of the gate state;
FIG. 22 is a diagram illustrating a state immediately after initialization;

FIG. 23 is a diagram illustrating the state immediately after initialization;

FIG. 24 is a diagram illustrating a state at the time 0.001 second after initialization;
FIG. 25 is a diagram illustrating a state at the time 0.001 second after initialization;
FIG. 26 is a diagram illustrating a state at the time 0.002 second after initialization;
FIG. 27 is a diagram illustrating a state at the time 0.002 second after initialization;
FIG. 28 is a diagram illustrating a state at the time 0.003 second after initialization;
FIG. 29 is a diagram illustrating a state at the time 0.003 second after initialization;
FIG. 30 is a diagram illustrating a state at the time 0.004 second after initialization;
FIG. 31 is a diagram illustrating a state at the time 0.004 second after initialization;
FIG. 32 is a diagram illustrating a state at the time 0.005 second after initialization;
FIG. 33 is a diagram illustrating a state at the time 0.005 second after initialization;
FIG. 34 is a diagram illustrating a state at the time 0.006 second after initialization;
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FIG. 35 is a diagram illustrating a state at the time 0.006 second after initialization;

FIG. 36 is a diagram illustrating a state at the time 0.007 second after initialization;

FIG. 37 is a diagram illustrating a state at the time 0.007 second after initialization;

FIG. 38 is a diagram illustrating a state at the time 0.008 second after initialization;

FIG. 39 is a diagram illustrating a state at the time 0.008 second after initialization;

FIG. 40 is a diagram illustrating a state at the time 0.009 second after initialization;

FIG. 41 is a diagram illustrating a state at the time 0.009 second after initialization;

FIG. 42 is a diagram illustrating a state at the time 0.010 second after initialization;

FIG. 43 is a diagram illustrating a state at the time 0.010 second after initialization;

FIG. 44 is a diagram illustrating a state at the time 0.011 second after initialization;

FIG. 45 is a diagram illustrating a state at the time 0.011 second after initialization;

FIG. 46 is a diagram illustrating a state at the time 0.012 second after initialization;

FIG. 47 is a diagram illustrating a state at the time 0.012 second after initialization;

FIG. 48 is a diagram illustrating a state at the time 0.013 second after initialization;

FIG. 49 is a diagram illustrating a state at the time 0.013 second after initialization;

FIG. 50 is a diagram illustrating a state at the time 0.014 second after initialization;

FIG. 51 is a diagram illustrating a state at the time 0.014 second after initialization;

FIG. 52 is a diagram illustrating a state at the time 0.015 second after initialization;

FIG. 53 is a diagram illustrating a state at the time 0.015 second after initialization;

FIG. 54 is a diagram illustrating a state at the time 0.016 second after initialization;

FIG. 55 is a diagram illustrating a state at the time 0.016 second after initialization;

FIG. 56 is a diagram illustrating a state at the time 0.017 second after initialization;

FIG. 57 is a diagram illustrating a state at the time 0.017 second after initialization;

FIG. 58 is a diagram illustrating a state at the time 0.999985 second after initialization;
FIG. 59 is a diagram illustrating a state at the time 0.999985 second after initialization;
FIG. 60 is a diagram illustrating a state at the time 0.999986 second after initialization;
FIG. 61 is a diagram illustrating a state at the time 0.999986 second after initialization;
FIG. 62 is a diagram illustrating a state at the time 0.999987 second after initialization;
FIG. 63 is a diagram illustrating a state at the time 0.999987 second after initialization;
FIG. 64 is a diagram illustrating a state at the time 0.9999875 second after initialization;
FIG. 65 is a diagram illustrating a state at the time 0.9999875 second after initialization;
FIG. 66 is a diagram illustrating a state at the time 0.999988 second after initialization;
FIG. 67 is a diagram illustrating a state at the time 0.999988 second after initialization;
FIG. 68 is a diagram illustrating a state at the time 0.9999885 second after initialization;
FIG. 69 is a diagram illustrating a state at the time 0.9999885 second after initialization;
FIG. 70 is a diagram illustrating a state at the time 0.999989 second after initialization;
FIG. 71 is a diagram illustrating a state at the time 0.999989 second after initialization;
FIG. 72 is a diagram illustrating a state at the time 0.9999895 second after initialization;
FIG. 73 is a diagram illustrating a state at the time 0.9999895 second after initialization; and
FIG. 74 is a hardware configuration diagram.

DETAILED DESCRIPTION

[0005] According to an arrangement, an information processing apparatus includes a prefetch unit and a scheduler
unit. The prefetch unit is configured to prefetch a scheduling entry corresponding a future time period in advance from
scheduling information including one or more entries each of which at least contains a transmission state and interval
for each of one or more transmission queues. The scheduler unit configured to determine a starting time of transmission
for each frame waiting for transmission in each queue, on the basis of the prefetched entry.

[0006] The following is a detailed explanation of an information processing apparatus, an information processing
method, and a computer program product, with reference to the attached drawings. The information processing apparatus
according to the present arrangement is suitably applied to, in particular, fields requiring high real-time performance.
[0007] First, the following is an explanation of an example of the standard used in fields requiring high real-time
performance. The term "high real-time performance" means, for example, low delay performance and high time syn-
chronization accuracy. Examples of the fields requiring high real-time performance include industrial networks and in-
vehicle networks.

[0008] Forexample,asastandard achievingreal-time performance on Ethernet (registered trademark), standardization
of Time-Sensitive Networking (TSN) is being made progress with IEEE 802.1 TSN Task. TSN is formed of a plurality of
standards. TSN is a standard obtained by expanding Audio/Video Bridging (AVB) achieving low delay performance used
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in pro-audios. TSN is a standard aimed at achieving high reliability, in addition to real-time performance higher than
AVB, to enable application to industrial networks and in-vehicle networks.

[0009] IEEE 802.1Qbv serving as a TSN standard is a communication standard to control the transmission queues
of an end node or a relay node (switch), on the basis of a predetermined schedule. Specifically, IEEE 802.1Qbv controls
the timing of frame transmission from each of transmission queues, by separately and properly switching each of trans-
mission queues assigned to the respective traffic classes to a valid (open) or invalid (close) state.

[0010] The|EEE 802.1Qbv standard provides controlling each of the states of transmission queues using transmission
scheduling information referred to as a gate control list. The gate control list is formed of gate control entries including
gate states andtime intervals. The gate state includes a transmission possible/impossible state of each of the transmission
queues. The transmission possible/impossible state is indicated with "valid" (open) indicating thattransmission is possible,
or "invalid" (close) indicating that transmission is impossible. The time interval indicates the time for which the corre-
sponding gate state is maintained. The gate control listis set in advance, in accordance with the application of the upper
layer and/or the communication requirements of the whole network.

[0011] A plurality of transmission queues and open/close processing of the gates corresponding to the respective
transmission queues are controlled, at the timing set in the gate control list. In this manner, the transmission timing from
each of the transmission queues is controlled, at the timing scheduled on the basis of the gate control list. For example,
this structure enables control of the transmission possible/impossible state of each of the transmission queues changing
with lapse of time, on the basis of the predetermined schedule, at each of nodes on the network. This structure enables
reduction in network delay and/or jitter in data transmission requiring high real-time performance, by strictly controlling
timing to permit frame transmission from each of the transmission queues.

[0012] Accurate control of the time intervals with the order of several nanoseconds to several microseconds is required,
to cause a transmission control method provided with the IEEE 802.1Qbv standard to function effectively. However,
conventional art has difficulty in achieving such accuracy required, and performing scheduling for transmission timing
control with high accuracy.

[0013] Accordingly, the information processing apparatus according to the present arrangement adopts the following
configuration, to achieve scheduling for transmission timing control with high accuracy.

[0014] The information processing apparatus according to the present arrangement performs transmission timing
control of frames transmitted from the transmission queues, on the basis of transmission schedule information. The
present arrangement illustrates the case of using IEEE 802.1Qbv as the standard used for transmission control, as an
example. However, the standard used with the information processing apparatus of the present arrangement for trans-
mission control is not limited to IEEE 802.1Qbv.

Example of Functional Configuration

[0015] The following is a specific explanation of the information processing apparatus 10 according to the present
arrangement.

[0016] FIG. 1 is a diagram illustrating an example of a functional configuration of an information processing system 1
according to the present arrangement. The information processing system 1 includes the information processing appa-
ratus 10, and a communication apparatus 2. The information processing apparatus 10 outputs frames to the communi-
cation apparatus 2 through a network or the like.

[0017] In the present arrangement, the information processing apparatus 10 includes a host 12 and a transmission
device 14. The host 12 and the transmission device 14 are connected with each other through, for example, a PCI
Express and a bus.

[0018] Thecommunication apparatus 2 is an apparatus connected with the transmission device 14. The communication
apparatus 2 is, for example, a communication apparatus. The connection method of the transmission device 14 and the
communication apparatus 2 may be a wireless method, or a wired method. The number of the communication apparatus
2 connected with the transmission device 14 is not limited to one, but may be two or more.

[0019] The information processing apparatus 10 may be formed of only the host 12. Specifically, the information
processing apparatus 10 may have a structure in which no transmission device 14 is included. As another example, the
information processing apparatus 10 may be formed of only the transmission device 14. In such a case, it suffices that
the transmission device 14 is equipped with functional units of the host 12 described later. The present arrangement
illustrates the case where the information processing apparatus 10 includes the host 12 and the transmission device
14, as an example.

[0020] The host 12 includes a processor 31 and a storage unit 30. The processor 31 and the storage unit 30 are
connected with each other to mutually transmit and receive data and/or signals.

[0021] The processor 31 controls the whole host 12. Specifically, the processor 31 schedules the scheduled trans-
mission start time for the frame (details thereof will be described later).

[0022] The processor 31 may have any specific form. The processor 31 is, for example, software, a personal computer,
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aserver device, a dedicated large-scale integration (LSI), or afield programmable gate array (FPGA). When the processor
31 is achieved with software, the processor 31 is achieved by causing, for example, a central processing unit (CPU), or
a micro-processing unit (MPU) to execute the software.

[0023] The specific application serving as a target of control with the processor 31 may be any application. Examples
of the specific application include an in-vehicle system and a factory automation system. In an in-vehicle system, for
example, the processor 31 controls communications requiring real-time performance, such as communications relating
to various controls of automated driving. In a factory automation system, the processor 31 controls communications
requiring real-time performance, such as communications of control signals of various control devices, such as a pro-
grammable logic controller (PLC) and I/O devices.

[0024] The storage unit 30 stores various types of data therein. The storage unit 30 may have any specific form. The
storage unit 30 is a storage device, such as a static random access memory (SRAM), a synchronous dynamic random
access memory (SDRAM), a solid state drive (SSD), a hard disk drive (HDD), and a SD card.

[0025] In the present arrangement, the storage unit 30 includes a frame storage 32, a scheduling information storage
34, an available time storage 36, and a future time storage 38.

[0026] The frame storage 32, the scheduling information storage 34, the available time storage 36, and the future time
storage 38 may be formed of a plurality of physically different storage devices. As another example, the frame storage
32, the scheduling information storage 34, the available time storage 36, and the future time storage 38 may be achieved
by logically dividing an area of the same storage device.

[0027] As another example, at least part of the storage unit 30 and the processor 31 may be formed as physically
divided separate units. For example, the storage unit 30 may be stored in a server device connected to the network. For
example, at least part of information stored in the storage unit 30 may be stored in the server device.

[0028] The frame storage 32 includes one or more transmission queues. The present arrangement illustrates the case
where the frame storage 32 includes N (N is an integer of 2 or more) transmission queues (transmission queue 0 to
transmission queue N-1), as an example. Each of the transmission queues stores frames therein. The frames are, for
example, traffic data requiring real-time performance. The frames are transmitted to the communication apparatus 2 by
processing described later.

[0029] The frame storage 32 stores frames in one of transmission queue 0 to transmission queue N-1, on the basis
of the traffic class to which the frame belongs. For example, an application of the upper layer writes a new frame to the
transmission queue at any desired timing.

[0030] The scheduling information storage 34 stores transmission scheduling information 34A therein. The transmis-
sion scheduling information 34A includes information required to strictly control the timing to permit frame transmission
from the transmission queue.

[0031] The transmission scheduling information 34A indicates the timing to permit frame transmission from the trans-
mission queue, and whether frame transmission actually occurs is determined on the basis of whether the frame has
been written to the transmission queue. Specifically, whether transmission of the frame actually occurs is determined
on the basis of operation, and the like, of the application located in the upper layer.

[0032] Specifically, the transmission scheduling information 34A includes one or more entries. The present arrange-
ment illustrates the case where the transmission scheduling information 34A includes a plurality of entries, as an example.
[0033] An entry at least contains a transmission state and interval for each of one or more transmission queues. In
other words, an entry provides the transmission possible/impossible state of each of one or more transmission queues,
and the maintaining timing of the transmission possible/impossible state. For example, an entry corresponds to a gate
control entry provided in the IEEE 802.1Qbv standard.

[0034] The transmission possible/impossible state is indicated with "valid" (open) indicating that transmission is pos-
sible, or "invalid" (close) indicating that transmission is impossible. For example, the transmission possible/impossible
state corresponds to a gate state provided in the IEEE 802.1Qbv standard.

[0035] The maintaining timing of the transmission possible/impossible state indicates the timing to maintain the cor-
responding transmission possible/impossible state. Specifically, the future time period is specified with a starting time
and an end time of a period for which the corresponding transmission state is valid, or a starting time and a specific
amount of time for which the corresponding transmission state is valid. In other words, the maintaining timing is specified
with the start time and the end time of the period for which the corresponding transmission possible/impossible state is
maintained, or the period for which the corresponding transmission possible/impossible state is maintained and the start
time of the period. The period for which the corresponding transmission possible/impossible state is maintained corre-
sponds to the time interval provided in the IEEE 802.1Qbv standard. The start time of the period corresponds to the gate
control start time provided in the IEEE 802.1Qbv standard.

[0036] The present arrangement illustrates the case where the transmission scheduling information 34A includes
information provided in the IEEE 802.1Qbv standard, as an example. Specifically, the present arrangement illustrates
the case where the transmission scheduling information 34A includes a gate control list and other parameters, such as
the gate control start time, as an example. In the following explanation, the transmission possible/impossible state may
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also be referred to as a gate state, and the period for which the transmission possible/impossible state is maintained
may also be referred to as a time interval.

[0037] FIG. 2 is a schematic diagram illustrating an example of a data configuration of the transmission scheduling
information 34A.

[0038] In the present arrangement, the transmission scheduling information 34A includes a gate control list 34B and
other parameters 34C.

[0039] The gate control list 34B includes a plurality of entries 34D. Each of the entries 34D includes a list index, a gate
state, and a time interval. The list index is information indicating the index of the entry 34D. FIG. 2 illustrates the case
where eight entries 34D (entry 34DO0 to entry 34D7) are registered in the gate control list 34B, as an example.

[0040] Each of the entries 34D includes a list index, a gate state, and a time interval. As described above, the gate
state indicating the transmission possible/impossible state indicates the transmission possible/impossible state for each
of the transmission queues assigned to the respective traffic classes. In FIG. 2, the mark "o" expressed in the gate state
indicates "valid" (open) indicating that transmission is possible, and the mark "C" indicates "invalid" (close) indicating
that transmission is impossible.

[0041] Specifically, for example, the gate state "CCCCCCCo" of the entry 34D7 with the listindex "7" in FIG. 2 indicates
the transmission possible/impossible state (open or close) of each of the transmission queues in the frame storage 32.
As described above, the present arrangement illustrates the case where the frame storage 32 includes eight transmission
queues (transmission queue 0 to transmission queue 7). Accordingly, the gate state "CCCCCCCo" of the entry 34D7
with the list index "7" indicates that transmission queue 1 to transmission queue 7 are invalid (close), and transmission
queue 0 is valid (open). The corresponding interval "2,500 nanoseconds" indicates that the period for which the trans-
mission queue 0 is made valid is 2,500 nanoseconds.

[0042] The other parameters 34C include, for example, the gate control start time, the gate control cycle time, and the
number of entries in the gate control list 34B. The gate control cycle time indicates the time for one cycle indicated in
the gate control list 34B. For example, the total value of the time intervals in the gate control list 34B may be set as the
gate control cycle time.

[0043] The explanation will be continued, with reference to FIG. 1 again. The future time storage 38 stores future time
information 38A therein. The available time storage 36 stores transmission possible time information 36A therein.
[0044] FIG. 3 is a diagram illustrating an example of the future time information 38A and the transmission possible
time information 36A.

[0045] The future time information 38A is information indicating the future time.

[0046] The futuretimeistime serving as a candidate for the next scheduled transmission start time, and future (coming)
time of the current time. The scheduled transmission start time is scheduled time at which frame transmission is started,
and scheduled by processing performed with the processor 31 described later (details of the processing will be described
later). The next scheduled transmission start time is time serving as a candidate for the scheduled transmission start
time for the frame to be scheduled next with the scheduler unit 26 described later.

[0047] A local clock of the information processing apparatus 10 may be used as the current time. The current time
may be the time synchronized between the information processing apparatus 10 and the other apparatuses, or the time
synchronized in the network.

[0048] The future time is used when the scheduled transmission start time for the next frame is scheduled (details
thereof will be described later).

[0049] The future time information 38A indicates one future time. Specifically, the term "future time" in the present
arrangement indicates one future time stored in the future time storage 38. The future time is updated by processing
performed with the processor 31 described later (details of the processing will be described later).

[0050] The transmission possible time information 36A is information indicating the transmission possible time for
each of the transmission queues. In more detail, the transmission possible time indicates the remaining time for which
the frame can be transmitted from the corresponding transmission queue. The transmission possible time is assigned
to each of the transmission queues, and the value thereof changes together with change of the current time and the
future time. Specifically, the transmission possible time of each of the transmission queues is updated by the processing
performed with the processor 31 described later (details of the processing will be described later).

[0051] Theexplanation will be continued, with reference to FIG. 1 again. The following is an explanation of the processor
31. The processor 31 includes a prefetch unit 20, a schedulability evaluation unit 22, a prefetch notification unit 24, and
a scheduler unit 26.

[0052] The prefetch unit 20 is configured to prefetch a scheduling entry corresponding a future time period in advance
from scheduling information including one or more entries. In other words, the prefetch unit 20 prefetches the entry 34D
corresponding to the future maintaining timing coming after the current time, in the transmission scheduling information
34A. In other words, the prefetch unit 20 prefetches the entry 34D serving as a target of transmission control in the future
timing coming after the current time. The term "prefetching" means reading the entry 34D serving as a target of trans-
mission control at the future time coming after the current time, in advance before the future time.
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[0053] Inthe present arrangement, the prefetch unit 20 is configured to prefetch the next entry 34D, when the prefetch
unit 20 receives a notification from the prefetch notification unit 24. IN other words, the prefetch unit 20 prefetches the
next entry 34D from the scheduling information storage 34, when the prefetch unit 20 receives a prefetching instruction
from the prefetch notification unit 24.

[0054] The prefetch unit 20 is configured to update a future time, which is a prospective time to schedule future
transmission, and an available time for transmission for each queue at the future time, on the basis of the prefetched
entry. In other words, on the basis of the prefetched next entry 34D, the prefetch unit 20 updates the future time serving
as a candidate for the scheduled transmission start time of the frame to be scheduled next with the scheduler unit 26
described later, and the transmission possible time assigned to the transmission queue at the future time.

[0055] For example, the prefetch unit 20 assigns the value of the time interval included in the prefetched entry 34D,
as the transmission possible time, to the transmission queue included in the prefetched entry 34D with the gate state
being the valid (open) state.

[0056] There are cases where "valid" (open) indicating that transmission is possible is successively set for the same
transmission queue in a plurality of entries 34D in the gate control list 34B. In such cases, the prefetch unit 20 prefetches
these entries 34D. Accordingly, in such cases, the prefetch unit 20 assigns the total value of the time intervals included
in the prefetched entries 34D, as the transmission possible time of the transmission queue.

[0057] The prefetch notification unit 24 is configured to notify the prefetch unit 20 to prefetch a next entry from the
scheduling information. In other words, the prefetch notification unit 24 notifies the prefetch unit 20 of the prefetching
instruction.

[0058] For example, the prefetch notification unit 24 is configured to send notification to the prefetch unit 20, on the
basis of an available time for transmission for each and every queue at a future time, which is a prospective time to
schedule future transmission. In other words, the prefetch notification unit 24 notifies the prefetch unit 20 of the prefetching
instruction, on the basis of the transmission possible time assigned to the transmission queue at the future time.
[0059] Specifically, for example, the prefetch notification unit 24 notifies the prefetch unit 20 of the prefetching instruc-
tion, when all the values of the transmission possible time assigned to the respective transmission queues stored in the
available time storage 36 are "0" at the future time stored in the future time storage 38.

[0060] In addition, the prefetch notification unit 24 may notify the prefetch unit 20 of the prefetching instruction, when
the schedulability evaluation unit 22 described later determines that scheduling of each of the transmission queues is
impossible.

[0061] The prefetch notification unit 24 may be configured to send notification to the prefetch unit 20, on the basis of
the available time of each queue at the future time, and a time difference between a current time and the future time. In
other words, the prefetch notification unit 24 may notify the prefetch unit 20 of the prefetching instruction, on the basis
of the transmission possible time of each of the transmission queues, and a time difference between the future time and
the current time.

[0062] Specifically, the prefetch notification unit 24 presets a threshold of the time difference between the future time
and the current time. When the time difference between the future time and the current time is equal to or smaller than
the threshold, the prefetch notification unit 24 notifies the prefetch unit 20 of the prefetching instruction.

[0063] As another example, the prefetch notification unit 24 may update the transmission possible time of each of the
transmission queues, on the basis of the time difference between the future time and the current time, and notify the
prefetch unit 20 of the prefetching instruction.

[0064] In this case, the prefetch notification unit 24 is configured to update the available time of each queue, on the
basis of a time difference between a current time and the future time. In other words, the prefetch notification unit 24
updates the values of the transmission possible time to be assigned to the respective transmission queues at the future
time, on the basis of the time difference between the future time and the current time. For example, when any frame for
which scheduling is possible exists, the update processing is executed as post processing after the scheduling processing
is executed with the scheduler unit 26 described later. In the following explanation, the update processing performed
with the prefetch notification unit 24 may be referred to as second post processing.

[0065] Forexample,the prefetch notification unit 24 reduces the values of the transmission possible time corresponding
to the respective transmission queues in the transmission possible time information 36A, when the time difference
between the future time stored in the future time storage 38 and the current time is equal to or smaller than the threshold,
and the time difference is smaller than the value calculated in the previous iteration. For example, the prefetch notification
unit 24 reduces the transmission possible time, by subtracting a predetermined value from each of the values of the
transmission possible time in the transmission possible time information 36A. The value used for subtraction may be
any value satisfying the condition that the transmission possible time of each of the transmission queues is reduced to
zero before the current time reaches the future time. Specifically, a predetermined fixed value may be used as the value
used for the subtraction in the second post processing. As another example, a plurality of fixed values may be set in
advance, and the value used for the subtraction may be dynamically selected therefrom, in accordance with the value
of the time difference. As another example, the value itself used for the subtraction may be dynamically calculated. As
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an example, the transmission possible time may be reduced, in accordance with a difference between the threshold and
the time difference.

[0066] The prefetch notification unit 24 may notify the prefetch unit 20 of the prefetching instruction, when all the values
of the transmission possible time of the respective transmission queues indicated in the transmission possible time
information 36A after subtraction by the second post processing becomes "0".

[0067] The following is an explanation of the schedulability evaluation unit 22.

[0068] The schedulability evaluation unit 22 is configured to evaluate each frame waiting for transmission in each
queue and determine one or more schedulable frames, if any exist. In other words, the schedulability evaluation unit 22
determines a frame for which scheduling of the scheduled transmission start time is possible, among the frames retained
in the transmission queue and waiting for transmission.

[0069] Forexample, the schedulability evaluation unit 22 is configured to determine whether or not each frame waiting
for transmission can be schedulable, which means each frame can be transmitted within the available time of each
corresponding queue at the future time. In other words, the schedulability evaluation unit 22 determines a frame with
the required transmission time smaller than the transmission possible time assigned to the transmission queue at the
future time serving as a candidate for the next scheduled transmission start time, among the frames retained in the
transmission queue and waiting for transmission, as the frame for which scheduling of the scheduled transmission start
time is possible.

[0070] The required transmission time is time required for transmission of the frame from a frame transmission unit
28 to the communication apparatus 2. It suffices that the schedulability evaluation unit 22 reads parameters used for
calculation of the required transmission time from the frame storage 32, and calculates the required transmission time
for each of the frames stored in the frame storage 32. Examples of the parameters used for calculation of the required
transmission time include a frame size, presence/absence of retransmission, and/or the number and intervals of trans-
mission retrials.

[0071] The schedulability evaluation unit 22 may determine a frame with the required transmission time smaller than
the transmission possible time assigned to the transmission queue at the future time, among the frames retained in the
transmission queue and in "transmission possible state", instead of frames waiting for transmission, as the frame for
which scheduling is possible. For example, any traffic shaping algorithm may be applied to a specific transmission queue,
and a frame, transmission of which is permitted as a result of the application, may be regarded as a frame in "transmission
possible state". For example, Credit Based Shaper provided in the IEEE 802.1Qav standard may be used, as a specific
example of the traffic shaping algorithm. However, the traffic shaping algorithm is not limited to IEEE 802.1Qav.
[0072] The following is an explanation of the scheduler unit 26.

[0073] The scheduler unit 26 is configured to determine a starting time of transmission for each frame waiting for
transmission in each queue, on the basis of the prefetched entry. In other words, the scheduler unit 26 schedules the
scheduled transmission start time for the frame retained in the transmission queue and waiting for transmission, on the
basis of the entry 34D prefetched with the prefetch unit 20.

[0074] Specifically, the scheduler unit 26 is configured to schedule a starting time of transmission for a predetermined
schedulable frame. In other words, the scheduler unit 26 schedules the scheduled transmission start time of the frame
determined with the schedulability evaluation unit 22 as a frame for which scheduling is possible. More specifically, the
scheduler unit 26 reads a frame determined with the schedulability evaluation unit 22 as a frame for which scheduling
is possible, from the frame storage 32. Thereafter, the scheduler unit 26 schedules the scheduled transmission start
time of the read frame.

[0075] In the present arrangement, the scheduler unit 26 selects a frame serving as a scheduling target, from the
frame determined with the schedulability evaluation unit 22 as a frame for which scheduling is possible. When a plurality
of frames exists as frames determined as frames for which scheduling is possible, the scheduler unit 26 can select
frames of the number equal to the number of frame transmission units 28 provided in the information processing apparatus
10. The present arrangement illustrates an example in which the information processing apparatus 10 includes one
frame transmission unit 28. Accordingly, in the present arrangement, the scheduler unit 26 selects one frame as a
scheduling target, from the frames determined with the schedulability evaluation unit 22 as frames for which scheduling
is possible. The algorithm used in the selection may be any algorithm. As specific examples of the selection algorithm,
for example, a fixed-priority algorithm or a round-robin algorithm may be used. However, the algorithm is not limited
thereto.

[0076] Thereafter, the scheduler unit 26 schedules the scheduled transmission start time for the selected frame.
[0077] For example, the scheduler unit 26 schedules the future time stored in the future time storage 38, as the
scheduled transmission start time of the selected frame. Specifically, the scheduler unit 26 schedules the future time
set or updated with the prefetch unit 20 on the basis of the prefetched entry 34D, or updated by the first post processing
(details thereof will be described later) after the previous scheduling processing, as the scheduled transmission start
time of the selected frame.

[0078] As described above, the scheduler unit 26 is capable of scheduling the scheduled transmission start time of



10

15

20

25

30

35

40

45

50

55

EP 3 487 133 A1

each of the frames, within the range satisfying the restriction defined with the transmission scheduling information 34A.
[0079] In addition, as described above, the scheduler unit 26 schedules the scheduled transmission start time of the
frame, on the basis of the entry 34D prefetched with the prefetch unit 20. With this structure, the scheduler unit 26 is
capable of scheduling the scheduled transmission start time for transmission timing control with high accuracy.

[0080] The scheduler unit 26 is configured to update the future time and the available time of each queue, using a
required amount of time to transmit a scheduled frame. In other words, when the scheduler unit 26 schedules the
scheduled transmission start time of the frame determined as a frame for which scheduling is possible, the scheduler
unit 26 performs first post processing, as post processing.

[0081] The first post processing is processing of updating the future time serving as a candidate for the next scheduled
transmission start time, and the values of the transmission possible time assigned to the respective transmission queues
at the future time, using the required transmission time of the scheduled frame, after scheduling.

[0082] For example, the scheduler unit 26 calculates the time obtained by adding the required transmission time of
the frame for which the scheduled transmission start time has been scheduled to the future time stored in the future time
storage 38, as the updated future time.

[0083] In addition, for example, the scheduler unit 26 calculates the time obtained by subtracting the required trans-
mission time of the frame for which the scheduled transmission start time has been scheduled from each of the values
of the transmission possible time assigned to the respective transmission queues stored in the available time storage
36, as the updated values of the transmission possible time.

[0084] Thereafter, the scheduler unit 26 updates the values of the transmission possible time and the future time
stored in the available time storage 36 and the future time storage 38, respectively, to the calculated updated values of
the transmission possible time and the updated future time. As described above, the scheduler unit 26 performs the first
post processing, after scheduling the scheduled transmission start time.

[0085] The following is an explanation of the transmission device 14.

[0086] Thetransmissiondevice 14 is,forexample, a Network Interface Card (NIC). The transmission device 14 includes
the frame transmission unit 28.

[0087] The frame transmission unit 28 is configured to start transmission of a frame, on the basis of a predetermined
starting time of transmission. In other words, the frame transmission unit 28 starts transmission of the frame, on the
basis of the scheduled transmission start time scheduled with the scheduler unit 26. In the present arrangement, the
frame transmission unit 28 transmits the frame to the communication apparatus 2.

[0088] Theframe transmission unit 28 starts transmission of the frame, when the transmission start condition is satisfied
for the frame with the scheduled transmission start time scheduled with the scheduler unit 26.

[0089] The transmission start condition is, for example, a condition that the current time agrees with the scheduled
transmission start time, a condition that the time difference between the current time and the scheduled transmission
start time becomes smaller than the predetermined threshold, or a condition that the time difference between the current
time and the scheduled transmission start time falls within a range of the predetermined threshold and the current time
has passed the scheduled transmission start time. The following explanation illustrates the case where the transmission
start condition is a condition that the current time agrees with the scheduled transmission start time, as an example.
[0090] Specifically, in the present arrangement, the frame transmission unit 28 performs transmission of the frame to
the communication apparatus 2 when the scheduled transmission start time scheduled for the frame with the scheduler
unit 26 agrees with the current time. In other words, the frame transmission unit 28 starts transmission of the frame for
which the scheduled transmission start time has been scheduled when the scheduled transmission start time agrees
with the current time.

[0091] The scheduler unit 26 and the frame transmission unit 28 may include areas in which the scheduler unit 26
and the frame transmission unit 28 can buffer the frame temporarily.

[0092] As described above, the frame transmission unit 28 starts transmission of the frame for which the scheduled
transmission start time has been scheduled, on the basis of the scheduled transmission start time scheduled with the
scheduler unit 26. With this structure, the information processing apparatus 10 is capable of transmitting each of the
frames to the communication apparatus 2 at the scheduled transmission start time that has been scheduled. Specifically,
the information processing apparatus 10 according to the present arrangement is capable of guaranteeing the trans-
mission timing of data requiring real-time communication.

[0093] The following is an explanation of an example of a process of information processing performed with the
information processing apparatus 10.

Information Processing
[0094] FIG. 4isaflowchartillustratingan example of a process of information processing performed with the information

processing apparatus 10 according to the present arrangement. The information processing apparatus 10 performs
prefetching processing and scheduling processing (Step S100) performed with the processor 31 and transmission
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processing (Step S102) performed with the frame transmission unit 28 simultaneously in parallel.
Prefetching Processing and Scheduling Processing

[0095] FIG. 5 is a detailed flowchart of the processing at Step S100 (see FIG. 4). As illustrated in FIG. 5, first, the
prefetch unit 20 performs initialization processing (Step S200). At Step S200, the prefetch unit 20 calculates the trans-
mission possible time and the future time to be used as initial values. The detailed flowchart of the initialization processing
at Step S200 will be described later.

[0096] Thereafter, the prefetch unit 20 performs prefetching processing (Step S202). By the processing at Step S202,
the prefetch unit 20 prefetches the next entry 34D, and updates the transmission possible time and the future time. The
detailed flowchart of the prefetching processing at Step S202 will be described later.

[0097] Thereafter, in prefetching processing at Step S202, itis determined whether a prefetching instruction has been
notified from the prefetch notification unit 24 (Step S204). When it is determined that the prefetching instruction has
been notified (Yes at Step S204), the process returns to Step S202.

[0098] The case where affirmative determination (Yes at Step S204) is made at Step S204 is the case where, for
example, "valid" (open) indicating that transmission is possible is successively set for the same transmission queue in
a plurality of entries 34D in the gate control list 34B. In such a case, the prefetch unit 20 prefetches these entries 34D,
by repeating the prefetching processing at Step S202.

[0099] By contrast, when it is determined that no prefetching instruction has been notified (No at Step S204), the
process proceeds to Step S206. At Step S206, the schedulability evaluation unit 22 performs determination processing
(Step S206). By the determination processing at Step S206, the schedulability evaluation unit 22 determines whether
any frame for which scheduling is possible exists. The detailed flowchart of the determination processing at Step S206
will be described later.

[0100] Whenitis determined thatnoframe for which schedulingis possible exists (No at Step S208) by the determination
processing at Step S206, the process proceeds to Step S214 described later. By contrast, when it is determined that
any frame for which scheduling is possible exists (Yes at Step S208) by the determination processing at Step S206, the
process proceeds to Step S210.

[0101] At Step S210, the scheduler unit 26 performs scheduling processing (Step S210). By the processing at Step
S210, the scheduler unit 26 schedules the scheduled transmission start time for the frame. The detailed flowchart of the
scheduling processing at Step S210 will be described later.

[0102] Thereafter, the scheduler unit 26 performs the first post processing (Step S212). By the processing at Step
S212, the scheduler unit 26 updates the future time serving as a candidate for the next scheduled transmission start
time, and the values of the transmission possible time assigned to the respective transmission queues at the future time,
using the required transmission time of the frame scheduled at Step S210. The detailed flowchart of the first post
processing at Step S212 will be described later. Thereafter, the process proceeds to Step S214.

[0103] AtStep S214, the prefetch notification unit 24 performs the second post processing (Step S214). By the process-
ing at Step S214, the prefetch notification unit 24 updates the transmission possible time assigned to the transmission
queue at the future time, on the basis of the time difference between the future time and the current time. The detailed
flowchart of the second post processing at Step S214 will be described later.

[0104] By the processing at Step S214, the process for one loop relating to the prefetching processing and the sched-
uling processing in the flowchart of FIG. 5 is ended. Thereafter, the process returns to Step S202 described above, and
the information processing apparatus 10 repeatedly performs the above process. With the process, the information
processing apparatus 10 is capable of continuously performing the prefetching processing and the scheduling processing.

Initialization Processing

[0105] FIG. 6 is a detailed flowchart of the initialization processing at Step S200 (see FIG. 5). FIG. 7 is a schematic
diagram illustrating a flow of the initialization processing.

[0106] First, the prefetch unit 20 reads the transmission scheduling information 34A from the scheduling information
storage 34 (Step S300). In more detail, the prefetch unit 20 reads the transmission scheduling information 34A including
the gate control list 34B and the other parameters 34C (see FIG. 2).

[0107] Thereafter, the prefetch unit 20 determines the initial values of the transmission possible time and the future
time using the transmission scheduling information 34A read at Step S300 (Step S302).

[0108] For example, the prefetch unit 20 sets the gate control start time (see FIG. 2) included in the other parameters
34C, as the initial value of the future time.

[0109] In addition, for example, the prefetch unit 20 sets the values of the transmission possible time assigned to the
respective transmission queues at the future time, on the basis of the gate state of the queues and the time interval
included in the entry 34D.
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[0110] Specifically, for example, the prefetch unit 20 specifies the entry 34D (for example, entry 34D0) on which
transmission control is performed first in the gate control list 34B (see also FIG. 2). Thereafter, the prefetch unit 20
determines the time interval (for example, 2,500 nanoseconds) indicated in the entry 34D0, as the initial value of the
transmission possible time, for the transmission queue (for example, transmission queue 7) for which the "valid" (open)
is set in the gate state of the entry 34D0.

[0111] In addition, for example, the prefetch unit 20 sets the value "0", as the initial value of the transmission possible
time, for each of the transmission queues (for example, transmission queue 6 to transmission queue 0) other than the
transmission queue for which "valid" (open) is set, in the gate state of the entry 34D on which transmission control is
performed first.

[0112] Thereafter, the prefetch unit 20 writes the initial values of the transmission possible time and the future time
determined at Step S302, to the transmission possible time information 36A and the future time information 38A, re-
spectively (Step S304). Thereafter, the present routine is ended.

Prefetching Processing

[0113] FIG. 8 is a detailed flowchart of the prefetching processing at Step S202 (see FIG. 5). FIG. 9 is a schematic
diagram illustrating a flow of the prefetching processing.

[0114] First, the prefetch notification unit 24 reads the values of the transmission possible time assigned to the re-
spective transmission queues from the available time storage 36 (Step S400).

[0115] Thereafter, the prefetch notification unit 24 determines whether the values of the transmission possible time
read at Step S400 are "0" (Step S402). Specifically, the prefetch notification unit 24 determines whether the remaining
time for which the frame can be transmitted is zero for each of the transmission queues. The expression that the remaining
time is zero means that no remaining time is left.

[0116] When the prefetch notification unit 24 determines that the transmission possible time remains for any of the
transmission queues (No at Step S402), the present routine is ended. By contrast, when the prefetch notification unit
24 determines that the transmission possible time is zero for all the transmission queues (Yes at Step S402), the process
proceeds to Step S404.

[0117] The present arrangement illustrates the case where the value "0" is set, as the transmission possible time, for
the transmission queues other than the transmission queue for which "valid" (open) is set. Specifically, the transmission
possible time of each of the transmission queues set to "invalid" (close) is "0". Accordingly, when the prefetch notification
unit 24 determines that all the values of the transmission possible time assigned to all the respective transmission queues
registered in the transmission possible time information 36A are "0", the prefetch notification unit 24 makes affirmative
determination (Yes at Step S402) at Step S402.

[0118] At Step S404, the prefetch notification unit 24 notifies the prefetch unit 20 of a prefetching instruction (Step
S404). Specifically, the prefetch notification unit 24 notifies the prefetch unit 20 of the prefetching instruction, when no
transmission possible time remains for the transmission queues at the future time stored in the available time storage 36.
[0119] The prefetch unit 20 that has received the prefetching instruction prefetches the next entry 34D from the
scheduling information storage 34 (Step S406). The next entry 34D is the entry 34D following the entry 34D processed
immediately before, in the gate control list 34B. The order of the prefetching processing is indicated, for example, with
the values expressed in the list index. In the initial state, it suffices that the prefetch unit 20 prefetches the entry 34D (for
example, entry 34D0 in FIG. 2) listed first in the list index.

[0120] Thereafter, the prefetch unit 20 calculates the future time serving as a candidate for the scheduled transmission
start time of the frame to be scheduled next, and the transmission possible time assigned to the transmission queue at
the future time (Step S408), on the basis of the next entry 34D prefetched at Step S404 (Step S408).

[0121] For example, the prefetch unit 20 may calculates the start time of the entry 34D prefetched at Step S406, as
the updated future time to be stored in the future time storage 38.

[0122] In addition, for example, the prefetch unit 20 calculates the value of the time interval included in the entry 34D
prefetched at Step S406, as the transmission possible time to be assigned to the transmission queue for which "valid"
(open) is set, indicated in the gate state of the entry 34D. When the prefetch unit 20 prefetches a plurality of entries 34D,
it suffices that the prefetch unit 20 calculates the total value of the time intervals included in the respective prefetched
entries 34D, as the transmission possible time.

[0123] Thereafter, the prefetch unit 20 writes the transmission possible time and the future time calculated at Step
S408 to the transmission possible time information 36A and the future time information 38A, respectively. By the writing,
the prefetch unit 20 updates the transmission possible time and the future time in the transmission possible time infor-
mation 36A and the future time information 38A (Step S410).

[0124] Specifically, the prefetch unit 20 updates the future time, by writing the future time calculated at Step S408 over
the future time information 38A of the future time storage 38. The prefetch unit 20 also assigns the transmission possible
time calculated at Step S408 to the transmission queue corresponding to the transmission possible time. Thereafter,
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the present routine is ended.
Determination Processing

[0125] FIG. 10is a detailed flowchart of the determination processing at Step S206 (see FIG. 5). FIG. 11 is a schematic
diagram illustrating a flow of the determination processing.

[0126] First, the schedulability evaluation unit 22 reads state information of each of the transmission queues from the
frame storage 32 (Step S500).

[0127] The state information is parameters used for determination of presence/absence of the frame retained in the
transmission queue and waiting for transmission, and calculation of the required transmission time of the frame retained
in each of the transmission queues. Examples of the state information include a frame size, presence/absence of
retransmission, and/or the number and intervals of transmission retrials.

[0128] The schedulability evaluation unit 22 may read state information further including information used for deter-
mination of priorities of the respective transmission queues, in preparation for the case where a plurality of frames for
which scheduling of the scheduled transmission start time is possible exist. The information used for determination of
priorities of the respective transmission queues may be, for example, preset fixed values, or dynamically changing
values. Specifically, the information used for determination of priorities of the respective transmission queues may be
values corresponding to traffic classes of the respective transmission queues indicated in the IEEE 802.1Qbv standard.
[0129] Thereafter, the schedulability evaluation unit 22 reads the values of the transmission possible time assigned
to the respective transmission queues from the available time storage 36 (Step S502). Specifically, the schedulability
evaluation unit 22 reads the values of the transmission possible time assigned to the respective transmission queues
at the future time stored in the future time storage 38, from the available time storage 36.

[0130] Thereafter, the schedulability evaluation unit 22 calculates the required transmission time for each of the frames
retained in each of the transmission queues using the state information read at Step S500 (Step S504).

[0131] Thereafter, the schedulability evaluation unit 22 determines whether scheduling of the scheduled transmission
start time is possible, for each of the frames retained in the transmission queue and waiting for transmission (Step S506).
Forexample, the schedulability evaluation unit 22 determines a frame with the required transmission time that s calculated
at Step S504 and is smaller than the transmission possible time read at Step S502, among the frames retained in the
transmission queue and waiting for transmission, as a frame for which scheduling of the scheduled transmission start
time is possible. Specifically, when the required transmission time of the frame is equal to or smaller than the transmission
possible time assigned to the transmission queue, the schedulability evaluation unit 22 determines the frame as a frame
for which scheduling is possible.

[0132] Thereafter, the schedulability evaluation unit 22 determines whether any frame for which scheduling is impos-
sible exists (Step S508). The schedulability evaluation unit 22 performs determination at Step S508, by determining
whether the determination result at Step S506 includes a frame for which scheduling is impossible.

[0133] When the schedulability evaluation unit 22 determines that no frame for which scheduling is impossible exists
(No at Step S508), the process proceeds to Step S512.

[0134] By contrast, when the schedulability evaluation unit 22 determines that any frame for which scheduling is
impossible exists (Yes at Step S508), the process proceeds to Step S510. At Step S510, the schedulability evaluation
unit 22 changes the transmission possible time assigned to the transmission queue retaining the frame for which it is
determined that scheduling of the frame is impossible to "0", in the transmission possible time information 36A (see FIG.
3) (Step S510).

[0135] Specifically, the processing at Step S510 is performed, when the required transmission time exceeds the
transmission possible time assigned to the transmission queue. With this structure, the schedulability evaluation unit 22
is capable of suppressing scheduling of the erroneous scheduled transmission start time for the frame, transmission of
which is not completed within the transmission possible time. This structure enables the information processing apparatus
10 to perform transmission control satisfying, for example, restriction of the guard band defined in the IEEE 802.1Qbv
standard.

[0136] Thereafter, the schedulability evaluation unit 22 determines whether any frame for which scheduling is possible
exists (Step S512). The schedulability evaluation unit 22 performs determination at Step S512, by determining whether
the determination result at Step S506 includes a frame for which scheduling is possible.

[0137] When the schedulability evaluation unit 22 determines that no frame for which scheduling is possible exists
(No at Step S512), the present routine is ended. By contrast, when the schedulability evaluation unit 22 determines that
any frame for which scheduling is possible exists (Yes at Step S512), the process proceeds to Step S514.

[0138] At Step S514, the schedulability evaluation unit 22 notifies the scheduler unit 26 of the frame for which it is
determined that scheduling for the frame is possible (Step S514). Thereafter, the present routine is ended.
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Scheduling Processing

[0139] FIG. 12 is a detailed flowchart of the scheduling processing at Step S210 (see FIG. 5). FIG. 13 is a schematic
diagram illustrating a flow of the scheduling processing.

[0140] The scheduler unit 26 receives a notification of the frame for which scheduling is possible from the schedulability
evaluation unit 22 (Step S600).

[0141] Specifically, the scheduler unit 26 receives information, such as the transmission queue retaining the frame for
which scheduling is possible, the address retaining the frame, and the frame size, from the schedulability evaluation unit
22. At this step, the scheduler unit 26 may further receive the required transmission time of the frame calculated with
the schedulability evaluation unit 22. When there are a plurality of frames for which scheduling is possible, the scheduler
unit 26 may receive a notification of each of the frames from the schedulability evaluation unit 22. The scheduler unit
26 may further receive information relating to the priorities of the transmission queues retaining the respective frames,
from the schedulability evaluation unit 22.

[0142] Thereafter, the scheduler unit 26 reads the frame for which scheduling is possible and received at Step S600
from the frame storage 32 (Step S602). There are cases where a plurality of frames for which scheduling is possible
are notified. In such cases, the scheduler unit 26 may be configured to select a schedulable frame from one or more
schedulable frames, and schedule a starting time of transmission for the selected frame. In other words, the scheduler
unit 26 may select the frame to be read, or select the frame in accordance with an instruction received from the sched-
ulability evaluation unit 22.

[0143] Thereafter, the scheduler unit 26 reads the future time from the future time storage 38 (Step S604).

[0144] Thereafter, the scheduler unit 26 schedules the scheduled transmission start time of the frame read at Step
S602, on the basis of the future time read at Step S604 (Step S606). As described above, for example, the scheduler
unit 26 schedules the future time read at Step S604, as the scheduled transmission start time of the frame read at Step
S602. Thereafter, the present routine is ended.

First Post Processing

[0145] FIG. 14 is a detailed flowchart of the first post processing at Step S212 (see FIG. 5). FIG. 15 is a schematic
diagram illustrating a flow of the first post processing.

[0146] First, the scheduler unit 26 executes processing of reducing the values of the transmission possible time
assigned to the respective transmission queues retained in the available time storage 36 (Step S700).

[0147] For example, the scheduler unit 26 calculates the time obtained by subtracting the required transmission time
of the frame for which the scheduled transmission start time is scheduled by the scheduling processing performed
immediately before from each of the values of the transmission possible time assigned to the respective transmission
queues stored in the available time storage 36.

[0148] The value subtracted fromthe transmission possible time before update is notlimited to the required transmission
time. For example, the scheduler unit 26 may use a value corresponding to the required transmission time as the value
to be subtracted. For example, the scheduler unit 26 may adjust the value to be subtracted, on the basis of the overhead
caused by the frame transmission unit 28 and the protocol processing of the physical layer, and the like. The overhead
is, for example, a preamble in transmitting Ethernet frames, or an interframe gap. The scheduler unit 26 may adjust the
reduction value, for the purpose of providing a safety margin.

[0149] Thereafter, the scheduler unit 26 calculates the updated future time (Step S702). Specifically, the scheduler
unit 26 calculates the updated future time, to update the future time stored in the future time storage 38 to the time further
advanced to the future.

[0150] For example, the scheduler unit 26 calculates the time obtained by adding the required transmission time of
the frame scheduled by the scheduling processing performed immediately before to the future time stored in the future
time storage 38, as the updated future time.

[0151] The value to be added to the future time before update is not limited to the required transmission time. For
example, the scheduler unit 26 may use a value corresponding to the required transmission time, as the value to be
added. As another example, the scheduler unit 26 may calculate the time obtained by adding the required transmission
time of the frame to the scheduled transmission start time of the frame scheduled by the scheduling processing performed
immediately before, as the updated future time.

[0152] As another example, the scheduler unit 26 may adjust the updated future time, on the basis of the overhead
caused by the frame transmission unit 28 and the protocol processing of the physical layer, and the like.

[0153] The scheduler unit 26 writes the values of the transmission possible time calculated at Step S700 and the future
time calculated at Step S702 to the transmission possible time information 36A and the future time information 38A,
respectively. By the processing, the scheduler unit 26 updates the values of the transmission possible time and the
future time (Step S704).

13



10

15

20

25

30

35

40

45

50

55

EP 3 487 133 A1

[0154] Thereafter, the scheduler unit 26 notifies the frame transmission unit 28 of the frame for which the scheduled
transmission start time has been scheduled by the scheduling processing performed immediately before and the sched-
uled transmission start time scheduled for the frame (Step S706). Thereafter, the present routine is ended.

Second Post Processing

[0155] FIG. 16 is a detailed flowchart of the second post processing at Step S214 (see FIG. 5). FIG. 17 is a schematic
diagram illustrating a flow of the second post processing.

[0156] First, the prefetch notification unit 24 reads the future time from the future time storage 38 (Step S800). There-
after, the prefetch notification unit 24 calculates the time difference between the future time read at Step S800 and the
current time (Step S802).

[0157] Thereafter, the prefetch notification unit 24 determines whether the time difference calculated at Step S802 is
equal to or smaller than the threshold (Step S804). For example, a predetermined fixed value may be used as the
threshold, or a value dynamically changing in execution may be used. As another example, a plurality of thresholds may
be set. Even when any threshold is set, the time difference decreases as the current time becomes closer to the future
time, and the time difference becomes equal to or smaller than the threshold, at the time when the current time exceeds
a certain time.

[0158] When the time difference is larger than the threshold (No at Step S804), the present routine is ended. By
contrast, when the time difference is equal to or smaller than the threshold (Yes at Step S804), the process proceeds
to Step S806.

[0159] At Step S806, the prefetch notification unit 24 determines whether the time difference calculated at Step S802
is smaller than the value calculated in the previous iteration. Specifically, the prefetch notification unit 24 determines
whether the time difference has been reduced (Step S806). When the time difference has not been reduced (No at Step
S806), the present routine is ended. By contrast, when the time difference has been reduced (Yes at Step S806), the
process proceeds to Step S808.

[0160] AtStep S808, the prefetch notification unit24 reduces the values of the transmission possible time corresponding
to the respective transmission queues in the transmission possible time information 36A (Step S808). Thereafter, the
present routine is ended.

[0161] As described above, the future time is updated to a proper value, when scheduling of a new frame is performed
or prefetching of the entry 34D in the transmission scheduling information 34A is performed. Accordingly, when a state
in which neither scheduling nor prefetching is performed is continued, update of the future time is stopped. By contrast,
the current time gradually becomes closer to the future time, as the time lapses. In this manner, there are cases where
the time difference between the current time and the future time becomes equal to or smaller than the threshold used
for determination at Step S804. Accordingly, in the present arrangement, the prefetch notification unit 24 forcibly reduces
the values of the transmission possible time of the respective transmission queues registered in the transmission possible
time information 36A, as described above (see Step S808 described above).

[0162] The processing reduces the values of the transmission possible time of the respective transmission queues,
before the current time reaches the future time, even in the case where the schedulability evaluation unit 22 determines
that no frame for which scheduling is possible exists.

[0163] As described above, when the transmission possible time of each of the transmission queues becomes "0",
the prefetch unit 20 that has received a prefetching instruction from the prefetch notification unit 24 prefetches the next
entry 34D, and updates the future time stored in the future time storage 38. With this structure, a certain margin can
always be secured between the future time and the current time.

Transmission Processing

[0164] FIG. 18 is a detailed flowchart of the transmission processing at Step S102 (see FIG. 4). FIG. 19 is a schematic
diagram illustrating a flow of the transmission processing.

[0165] The frame transmission unit 28 determines whether any scheduled frame exists (Step S900). For example, the
frame transmission unit 28 performs determination at Step S900, by determining whether it has received a notification
of the frame for which scheduling has been completed and the scheduled transmission start time from the scheduler
unit 26. The frame transmission unit 28 may buffer the frame and the scheduled transmission start time received from
the scheduler unit 26.

[0166] When no scheduled frame exists (No at Step S900), the present routine is ended. By contrast, when any
scheduled frame exists (Yes at Step S900), the process proceeds to Step S902.

[0167] At Step S902, the frame transmission unit 28 compares the current time with the scheduled transmission start
time (Step S902). The current time used in the frame transmission unit 28 is the same as the current time used in the
host 12. The frame transmission unit 28 determines whether a result of comparison at Step S902 satisfies the transmission
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start condition (Step S904). An explanation of the transmission start condition is omitted herein, because it has been
described above. For example, the frame transmission unit 28 determines whether the current time agrees with the
scheduled transmission start time.

[0168] When the transmission start condition is satisfied (Yes at Step S904), the frame transmission unit 28 starts
transmission of the frame, for the frame for which the scheduled transmission start time has been scheduled (Step S906) .
[0169] For example, the frame transmission unit 28 starts transmission of the frame, when the current time agrees
with the scheduled transmission start time. As another example, the frame transmission unit 28 may start transmission
of the frame, when the current time has passed the scheduled transmission start time. The frame transmission unit 28
may start transmission of the frame, when the current time has passed the scheduled transmission start time and the
time difference between the current time and the scheduled transmission start time is equal to or smaller than the
predetermined value.

[0170] The frame transmission unit 28 may cancel transmission of the frame, when the current time has passed the
scheduled transmission start time and the time difference between the current time and the scheduled transmission start
time is larger than the predetermined value. In this case, the frame transmission unit 28 may perform any exception
processing for the frame for which transmission has been canceled. Specifically, the frame transmission unit 28 may
discard the frame for which transmission has been canceled, or put the frame again into the transmission queue of the
frame storage 32. In this case, the frame transmission unit 28 may notify the upper application of information relating to
the frame for which transmission has been canceled.

[0171] Thereafter, the present routine is ended. The transmission device 14 repeatedly performs the transmission
processing illustrated in FIG. 18. Specifically, after negative determination is made at Step S900 (No at Step S900),
negative determination is made at Step S904 (No at Step S904), or the processing at Step S906 is ended, the process
returns to Step S900 again, to repeatedly perform the process from Step S900 to Step S906. This structure enables the
transmission device 14 to repeatedly perform the transmission processing continuously.

[0172] As described above, the information processing apparatus 10 according to the present arrangement includes
the prefetch unit 20 and the scheduler unit 26. The prefetch unit 20 prefetches the entry 34D corresponding to the
maintaining timing coming in the future after the current time, in the transmission scheduling information 34A including
one or more entries 34D each providing the transmission possible/impossible state (gate state) of each of one or more
transmission queues and the maintaining timing of the transmission possible/impossible state. The scheduler unit 26
schedules the scheduled transmission start time of the frame retained in the transmission queue and waiting for trans-
mission, on the basis of the prefetched entry 34D.

[0173] As described above, the information processing apparatus 10 according to the present arrangement has the
structure in which the scheduler unit 26 schedules the scheduled transmission start time of the frame, on the basis of
the entry 34D prefetched with the prefetch unit 20, in the transmission scheduling information 34A.

[0174] Accordingly, the information processing apparatus 10 according to the present arrangement enables scheduling
for transmission timing control with high accuracy.

[0175] In addition, the frame transmission unit 28 starts transmission of the frame, on the basis of the scheduled
transmission start time scheduled with the scheduler unit 26. This structure enables the information processing apparatus
10 according to the present arrangement to achieve strict transmission control, on the basis of the transmission scheduling
information 34A, in addition to the effect described above. Specifically, the information processing apparatus 10 according
to the present arrangement is capable of guaranteeing the transmission timing of data requiring real-time communication,
in addition to the effect described above.

[0176] Inaddition, the information processing apparatus 10 according to the present arrangementis capable of achiev-
ing at least part of the functions (prefetch unit 20, schedulability evaluation unit 22, prefetch notification unit 24, and
scheduler unit 26) of the processor 31 with software.

[0177] With this structure, the information processing apparatus 10 according to the present arrangement is capable
of providing the information processing apparatus 10 capable of being flexibly compatible with improvement and changes,
in comparison with the case of achieving all the functions of the processor 31 with hardware. In addition, the information
processing apparatus 10 according to the present arrangement is capable of achieving complicated scheduling process-
ing, and achieving reduction in difficulty in design and implementation, and reduction in required hardware resources.
The information processing apparatus 10 according to the present arrangement also enables combination of any traffic
shaping algorithm (such as Credit Based Shaper of IEEE 802.1Qav) and transmission control by gate control of the
IEEE 802.1Qbv standard.

[0178] In addition, the information processing apparatus 10 according to the present arrangement has the structure
in which the prefetch unit 20 prefetches the entry 34D, the scheduler unit 26 schedules the scheduled transmission start
time of the frame, and the frame transmission unit 28 transmits the frame. With this structure, the information processing
apparatus 10 according to the present arrangement is capable of clearly separating the timing to prefetch the entry 34D,
the timing to schedule the scheduled transmission start time, and the timing to actually transmit the frame from each
other, and implementing them individually. This structure enables the information processing apparatus 10 according
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to the present arrangement to achieve both securement of flexibility in implementation and strict transmission timing
control.

[0179] In addition, each of the transmission queues is retained in the frame storage 32 provided in the host 12. This
structure enables flexible change of the size of each of the transmission queues and the number of transmission queues
as desired.

[0180] The information processing apparatus 10 according to the present arrangement enables achievement of the
functions of the frame transmission unit 28 with hardware. With this structure, the information processing apparatus 10
according to the presentarrangementis capable of controlling the transmission timing with higher accuracy, in comparison
with the case of achieving the frame transmission unit 28 with software.

Specific Example

[0181] The following is an explanation of information processing performed with the information processing apparatus
10 according to the present arrangement, with a specific example. The present specific example illustrates the case
where the transmission scheduling information is a gate control list provided in the IEEE 802.1Qbv, as an example, but
the present invention is not limited thereto. In the same manner, the present specific example illustrates the case of
using the gate control list 34B as an example of the gate control list, but the present invention is not limited thereto.

Transmission Scheduling Information

[0182] First, the following is an explanation of an example of the transmission scheduling information 34A. The trans-
mission scheduling information 34A is, for example, information as illustrated in FIG. 2.

[0183] As explained above with reference to FIG. 2, in the example illustrated in FIG. 2, the transmission scheduling
information 34A includes the gate control list 34B and the other parameters 34C.

[0184] Inthe exampleiillustrated in FIG. 2, the transmission scheduling information 34A is formed of eight entries 34D
(entry 34DO0 to entry 34D7), and the eight entries 34D are provided with respective list indexes of 0 to 7. As described
above, the mark "o" expressed in the gate state indicates "valid" (open) indicating that transmission is possible, and the
mark "C" indicates "invalid" (close) indicating that transmission is impossible.

[0185] For example, the gate state "CCCCCCCo" of the entry 34D7 with the list index "7" in FIG. 2 indicates the
transmission possible/impossible state (open or close) of each of the transmission queues in the frame storage 32. As
described above, the present arrangement illustrates the case where the frame storage 32 includes eight transmission
queues (transmission queue 0 to transmission queue 7). Accordingly, the gate state "CCCCCCCo" of the entry 34D7
with the list index "7" indicates that transmission queue 1 to transmission queue 7 are invalid (close), and transmission
queue 0 is valid (open).

[0186] Specifically, in this case, the gate state indicates that only the transmission queue 0 is provided with permission
for transmission.

[0187] The example illustrated in FIG. 2 illustrates the case where only one transmission queue is valid (open: 0) in
the gate state of each entry 34D. However, in a more general case, a plurality of transmission queues may be valid
(open: o) in the gate state of each entry 34D.

[0188] In addition, the example illustrated in FIG. 2 illustrates the case where all the time intervals included in the
respective entries 34D are set to the same value (2,500 nanoseconds). However, in a more general case, time intervals
having values different from each other among the entries 34D may be set. FIG. 2 illustrates the case where the gate
control list 34B includes the eight entries 34D, as an example. However, the number of entries 34D included in the gate
control list 34B is not limited to eight.

[0189] In addition, FIG. 2 illustrates the case of including eight transmission queues, in accordance with the IEEE
802.1Qbv standard. However, transmission queues of any number may be supposed.

Periodicity of Gate State

[0190] The following is an explanation of periodicity of the gate state. FIG. 20 and FIG. 21 are diagrams illustrating
examples of typical periodicity of the gate state. The periodicity of the gate state is defined, on the basis of the transmission
scheduling information 34A. For example, FIG. 20 is defined on the basis of the transmission scheduling information
34A illustrated in FIG. 2, and illustrates an example of the gate state in the first cycle and the second cycle of each of
the transmission queues. The start time of each of the cycles can be determined with the gate control start time (12:00:00
on October 16, 2017) and the gate control cycle time (20 microseconds) included in the transmission scheduling infor-
mation 34A in FIG. 2.

[0191] The start time of the nth cycle can be expressed with the following Expression (1).
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Start time of the nth cycle = gate control start time +

(n-1) x gate control cycle time ... Expression (1)

[0192] In Expression (1), nis an integer of 1 or more.

[0193] In the example of FIG. 20, the start time of the first cycle is 12:00:00 on October 16, 2017 designated as the
gate control start time. The start time of the second cycle is 12:00:00.000020000 that is the time 20 microseconds after
the gate control start time.

[0194] FIG. 21 illustrates an example of the gate state of the third cycle and the fourth cycle of each of the transmission
queues. The start time of the third cycle is 12:00:00.000040000 that is the time 40 microseconds after the gate control
start time. The start time of the fourth cycle is 12:00:00.000060000 that is the time 60 microseconds after the gate control
start time.

[0195] When transmission processing of each of the cycles is started, the gate state of each of the transmission queues
is determined, on the basis of the order set in the entry 34D of the gate control list 34B. In the example of FIG. 20, during
the period of 2,500 nanoseconds from the start time (12:00:00) of the first cycle, the transmission possible/impossible
states of the respective transmission queues are determined with the gate state (0CCCCCCC) of the list index "0".
Thereafter, during the period of 2,500 nanoseconds from 12:00:00.000002500, the transmission possible/impossible
states of the respective transmission queues are determined with the gate state (CoCCCCCC) of the list index "1".
[0196] In addition, during the period of 2,500 nanoseconds from 12:00:00.000005000, the transmission possible/im-
possible states of the respective transmission queues are determined with the gate state (CCoCCCCC) of the listindex"2".
[0197] As described above, the gate state of each of the transmission queues and the time interval of each of the
states are determined, in accordance with the order from the listindex "0" to the list index "7" indicated in the gate control
list 34B.

[0198] Lastly, in the example of FIG. 20, during the period of 2,500 nanoseconds from 12:00:00.000017500, the
transmission possible/impossible states of the respective transmission queues are determined with the gate state
(CCCCCCCo) of the list index "7", and the first cycle is ended.

Prefetching and Scheduling Processing

[0199] Thefollowingisan explanation of the prefetching processing and the scheduling processingin a typical operation
scenario.

[0200] FIG. 22 is a diagram illustrating the current time tc, the future time tf, and the time difference td between the
current time tc and the future time tf (see timing T0), at the time immediately after initialization. FIG. 23 is a diagram
illustrating the current time, the future time, the values of the transmission possible time, the values of the required
transmission time, the scheduled frame, and the scheduled transmission start time thereof, at the time immediately after
initialization.

[0201] In initialization, the prefetch unit 20 performs initialization processing explained with reference to FIG. 6 and
FIG. 7. In the example illustrated in FIG. 22 and FIG. 23, the prefetch unit 20 sets the gate control start time included in
the transmission scheduling information 34A, as the future time tf, and assigns the transmission possible time of 2,500
nanoseconds to the transmission queue 7.

Specific Example 1 of Scheduling Processing

[0202] FIG. 24 is a diagram illustrating the current time tc, the future time tf, and the time difference td between the
current time tc and the future time tf (see timing T1), at the time 0.001 second after initialization. FIG. 25 is a diagram
illustrating the current time, the future time, the values of the transmission possible time, the values of the required
transmission time, the scheduled frame, and the scheduled transmission start time thereof, at the time 0.001 second
after initialization. FIG. 25 illustrates an example of the case where a frame fO with the required transmission time of
1,000 nanoseconds is written to the transmission queue 7 at the time 0.001 second after initialization.

[0203] In the example illustrated in FIG. 25, the required transmission time of the frame f0 is equal to or smaller than
the transmission possible time of the transmission queue 7. Accordingly, the schedulability evaluation unit 22 determines
that scheduling of the scheduled transmission start time of the frame f0 is possible (see reference numeral 60 in FIG.
25). As a result, the scheduler unit 26 schedules the future time (12:00:00.000000000 on October 16, 2017) at the time
0.001 second after initialization, as the scheduled transmission start time of the frame f0.

[0204] FIG. 26 is a diagram illustrating the current time tc, the future time tf, and the time difference td between the
current time tc and the future time tf (see timing T2), at the time 0.002 second after initialization. FIG. 27 is a diagram
illustrating the current time, the future time, the values of the transmission possible time, the values of the required
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transmission time, the scheduled frame, and the scheduled transmission start time thereof, at the time 0.002 second
after initialization. FIG. 27 illustrates an example at the time 0.002 second after initialization and after the frame f0 has
been scheduled.

[0205] In the scheduling, the schedulability evaluation unit 22 and the scheduler unit 26 perform the determination
processing, the scheduling processing, and the first post processing explained with reference to FIG. 10 to FIG. 15.

Specific Example 2 of Scheduling Processing

[0206] FIG. 28 is a diagram illustrating the current time tc, the future time tf, and the time difference td between the
current time tc and the future time tf (see timing T3), at the time 0.003 second after initialization. FIG. 29 is a diagram
illustrating the current time, the future time, the values of the transmission possible time, the values of the required
transmission time, the scheduled frame, and the scheduled transmission start time thereof, at the time 0.003 second
after initialization. FIG. 29 illustrates an example of the case where a frame f1 with the required transmission time of
1,200 nanoseconds is written to the transmission queue 7 at the time 0.003 second after initialization.

[0207] In the example of FIG. 29, the required transmission time of the frame f1 is equal to or smaller than the
transmission possible time of the transmission queue 7 (see reference numeral 62). Accordingly, the schedulability
evaluation unit 22 determines that scheduling of the scheduled transmission start time of the frame f1 is possible. As a
result, the scheduler unit 26 schedules the future time (12:00:00.000001000 on October 16, 2017) at the time 0.003
second after initialization, as the scheduled transmission start time of the frame f1.

[0208] FIG. 30 is a diagram illustrating the current time tc, the future time tf, and the time difference td between the
current time tc and the future time tf (see timing T4), at the time 0.004 second after initialization. FIG. 31 is a diagram
illustrating the current time, the future time, the values of the transmission possible time, the values of the required
transmission time, the scheduled frames, and the values of the scheduled transmission start time thereof, at the time
0.004 second after initialization. FIG. 31 illustrates an example at the time 0.004 second after initialization and after the
frame f1 has been scheduled.

[0209] In the scheduling, the schedulability evaluation unit 22 and the scheduler unit 26 perform the determination
processing, the scheduling processing, and the first post processing explained with reference to FIG. 10 to FIG. 15.
[0210] Specific Example of Clearing the Transmission Possible Time to Zero

[0211] FIG. 32 is a diagram illustrating the current time tc, the future time tf, and the time difference td between the
current time tc and the future time tf (see timing T5), at the time 0.005 second after initialization. FIG. 33 is a diagram
illustrating the current time, the future time, the values of the transmission possible time, the values of the required
transmission time, the scheduled frames, and the values of the scheduled transmission start time thereof, at the time
0.005 second after initialization. FIG. 33 illustrates an example of the case where a frame f2 with the required transmission
time of 1,500 nanoseconds is written to the transmission queue 7 at the time 0.005 second after initialization.

[0212] Inthe example of FIG. 33, the required transmission time of the frame f2 is larger than the transmission possible
time of the transmission queue 7. Accordingly, the schedulability evaluation unit 22 determines that scheduling of the
scheduled transmission start time of the frame f2 is impossible.

[0213] FIG. 34 is a diagram illustrating the current time tc, the future time tf, and the time difference td between the
current time tc and the future time tf (see timing T6), at the time 0.006 second after initialization. FIG. 35 is a diagram
illustrating the current time, the future time, the values of the transmission possible time, the values of the required
transmission time, the scheduled frames, and the values of the scheduled transmission start time thereof, at the time
0.006 second after initialization. FIG. 35 illustrates an example at the time 0.006 second after initialization and after the
transmission possible time of the transmission queue 7 has been cleared to "0". In the zero clear processing, the
schedulability evaluation unit 22 performs a series of processes including the processing of changing the transmission
possible time to zero, explained with reference to FIG. 10 and FIG. 11.

Specific Example 1 of Prefetching Processing

[0214] FIG. 36 is a diagram illustrating the current time tc, the future time tf, and the time difference td between the
current time tc and the future time tf (see timing T7), at the time 0.007 second after initialization. FIG. 37 is a diagram
illustrating the current time, the future time, the values of the transmission possible time, the values of the required
transmission time, the scheduled frames, and the values of the scheduled transmission start time thereof, at the time
0.007 second after initialization. FIG. 37 illustrates an example at the time 0.007 second after initialization and after the
entry 34D1 of the list index "1" has been prefetched in the gate control list 34B.

[0215] In prefetching processing, the prefetch unit 20 and the prefetch notification unit 24 perform a series of processes
explained with reference to FIG. 8 and FIG. 9.

[0216] In the example illustrated in FIG. 36 and FIG. 37, the prefetch unit 20 updates the future time to
12:00:00.000002500 on October 16, 2017, and assigned the transmission possible time of 2,500 nanoseconds to the
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transmission queue 6.
Specific Example 3 of Scheduling Processing

[0217] FIG. 38 is a diagram illustrating the current time tc, the future time tf, and the time difference td between the
current time tc and the future time tf (see timing T8), at the time 0.008 second after initialization. FIG. 39 is a diagram
illustrating the current time, the future time, the values of the transmission possible time, the values of the required
transmission time, the scheduled frames, and the values of the scheduled transmission start time thereof, at the time
0.008 second after initialization. FIG. 39 illustrates an example of the case where aframe f3 with the required transmission
time of 1,000 nanoseconds is written to the transmission queue 6 at the time 0.008 second after initialization.

[0218] In the example of FIG. 39, the required transmission time of the frame f3 is equal to or smaller than the
transmission possible time of the transmission queue 6. Accordingly, the schedulability evaluation unit 22 determines
that scheduling of the frame f3 is possible. As a result, the scheduler unit 26 schedules the future time
(12:00:00.000002500 on October 16, 2017) at the time 0.008 second after initialization, as the scheduled transmission
start time of the frame f3.

[0219] FIG. 40 is a diagram illustrating the current time tc, the future time tf, and the time difference td between the
current time tc and the future time tf (see timing T9), at the time 0.009 second after initialization. FIG. 41 is a diagram
illustrating the current time, the future time, the values of the transmission possible time, the values of the required
transmission time, the scheduled frames, and the values of the scheduled transmission start time thereof, at the time
0.009 second after initialization. FIG. 41 illustrates an example at the time 0.009 second after initialization and after the
frame f3 has been scheduled.

[0220] In the scheduling, the schedulability evaluation unit 22 and the scheduler unit 26 perform the determination
processing, the scheduling processing, and the first post processing explained with reference to FIG. 10 to FIG. 15.

Specific Example 4 of Scheduling Processing

[0221] FIG. 42 is a diagram illustrating the current time tc, the future time tf, and the time difference td between the
current time tc and the future time tf (see timing T10), at the time 0.010 second after initialization. FIG. 43 is a diagram
illustrating the current time, the future time, the values of the transmission possible time, the values of the required
transmission time, the scheduled frame, and the scheduled transmission start time thereof, at the time 0.010 second
after initialization. FIG. 43 illustrates an example of the case where a frame f4 with the required transmission time of
1,500 nanoseconds is written to the transmission queue 6 at the time 0.010 second after initialization.

[0222] In the example of FIG. 43, the required transmission time of the frame 4 is equal to the transmission possible
time of the transmission queue 6. Accordingly, the schedulability evaluation unit 22 determines that scheduling of the
scheduled transmission start time of the frame f4 is possible. As a result, the scheduler unit 26 schedules the future time
(12:00:00.000003500 on October 16, 2017) at the time 0.010 second after initialization, as the scheduled transmission
start time of the frame 4.

[0223] FIG. 44 is a diagram illustrating the current time tc, the future time tf, and the time difference td between the
current time tc and the future time tf (see timing T11), at the time 0.011 second after initialization. FIG. 45 is a diagram
illustrating the current time, the future time, the values of the transmission possible time, the values of the required
transmission time, the scheduled frames, and the values of the scheduled transmission start time thereof, at the time
0.011 second after initialization. FIG. 45 illustrates an example at the time 0.011 second after initialization and after the
frame f4 has been scheduled.

[0224] In the scheduling, the schedulability evaluation unit 22 and the scheduler unit 26 perform the determination
processing, the scheduling processing, and the first post processing explained with reference to FIG. 10 to FIG. 15.

Specific Example 2 of Prefetching Processing

[0225] FIG. 46 is a diagram illustrating the current time tc, the future time tf, and the time difference td between the
current time tc and the future time tf (see timing T12), at the time 0.012 second after initialization. FIG. 47 is a diagram
illustrating the current time, the future time, the values of the transmission possible time, the values of the required
transmission time, the scheduled frames, and the values of the scheduled transmission start time thereof, at the time
0.012 second after initialization. FIG. 47 illustrates an example at the time 0.012 second after initialization and after the
entry 34D2 of the list index "2" has been prefetched in the gate control list 34B.

[0226] In prefetching processing, the prefetch unit 20 and the prefetch notification unit 24 perform a series of processes
explained with reference to FIG. 8 and FIG. 9.

[0227] Specific Example of the Case where No Frame for which Scheduling is Possible Exists

[0228] FIG. 48 is a diagram illustrating the current time tc, the future time tf, and the time difference td between the
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current time tc and the future time tf (see timing T13), at the time 0.013 second after initialization. FIG. 49 is a diagram
illustrating the current time, the future time, the values of the transmission possible time, the values of the required
transmission time, the scheduled frames, and the values of the scheduled transmission start time thereof, at the time
0.013 second after initialization. FIG. 49 illustrates an example at the time 0.013 second after initialization and in which
no frame for which scheduling is possible exists.

[0229] In the example illustrated in FIG. 49, the transmission possible time of the transmission queue 7 is zero (see
reference numeral 74). Accordingly, the scheduler unit 26 cannot schedule the frame 2 retained in the transmission
queue 7.

[0230] In addition, the transmission possible time of 2,500 nanoseconds is assigned to the transmission queue 5.
Accordingly, sufficient transmission possible time is left for the transmission queue 5. However, because no frames are
retained in the transmission queue 5, no new frame can be scheduled.

[0231] Accordingly, at the time 0.013 second after initialization, no frame for which scheduling is possible exists.
[0232] Specific Example of the Case where Update of the Future Time is Stopped

[0233] FIG. 50 is a diagram illustrating the current time tc, the future time tf, and the time difference td between the
current time tc and the future time tf (see timing T14), at the time 0.014 second after initialization. FIG. 51 is a diagram
illustrating the current time, the future time, the values of the transmission possible time, the values of the required
transmission time, the scheduled frames, and the values of the scheduled transmission start time thereof, at the time
0.014 second after initialization. FIG. 51 illustrates an example at the time 0.014 second after initialization and the case
where update of the future time is stopped.

[0234] The future time is updated to a proper value, when scheduling of a new frame is performed or prefetching of
the entry 34D in the transmission scheduling information 34A is performed. Accordingly, when the state in which neither
scheduling nor prefetching processing is performed continues, update of the future time is stopped.

[0235] In the example illustrated in FIG. 51, because neither scheduling of a new frame nor prefetching of the entry
34D has been performed after the time 0.014 second after initialization, update of the future time is completely stopped.
[0236] FIG. 52 is a diagram illustrating the current time tc, the future time tf, and the time difference td between the
current time tc and the future time tf (see timing T15), at the time 0.015 second after initialization. FIG. 53 is a diagram
illustrating the current time, the future time, the values of the transmission possible time, the values of the required
transmission time, the scheduled frames, and the values of the scheduled transmission start time thereof, at the time
0.015 second after initialization. FIG. 54 is a diagram illustrating the current time tc, the future time tf, and the time
difference td between the current time tc and the future time tf (see timing T16), at the time 0.016 second after initialization.
FIG. 55 is a diagram illustrating the current time, the future time, the values of the transmission possible time, the values
of the required transmission time, the scheduled frames, and the values of the scheduled transmission start time thereof,
at the time 0.016 second after initialization. FIG. 56 is a diagram illustrating the current time tc, the future time tf, and
the time difference td between the current time tc and the future time tf (see timing T17), at the time 0.017 second after
initialization. FIG. 57 is a diagram illustrating the current time, the future time, the values of the transmission possible
time, the values of the required transmission time, the scheduled frames, and the values of the scheduled transmission
start time thereof, at the time 0.017 second after initialization.

[0237] FIG. 53, FIG. 55, and FIG. 57 illustrate respective examples of the cases where update of the future time is
stopped at the time 0.015 second after initialization, 0.016 second after initialization, and 0.017 second after initialization,
respectively. In the examples of FIG. 53, FIG. 55, and FIG. 57, with advance of the current time, the current time is
gradually coming closer to the future time. As a result, the time difference between the current time and the future time
is being gradually reduced.

[0238] Specific Example of the Case where the Time Difference between the Current Time and the Future Time Has
Been Reduced

[0239] FIG. 58 is a diagram illustrating the current time tc, the future time tf, and the time difference td between the
current time tc and the future time tf (see timing T18), at the time 0.999985 second after initialization. FIG. 59 is a diagram
illustrating the current time, the future time, the values of the transmission possible time, the values of the required
transmission time, the scheduled frames, and the values of the scheduled transmission start time thereof, at the time
0.999985 second after initialization. FIG. 59 illustrates an example of the case where the threshold of the time difference
between the current time and the future time is set to 20 microseconds.

[0240] As described above, any value may be set as the threshold of the time difference. In the example of FIG. 59,
the time difference between the current time (11:59:59.999985000 on October 16, 2017) and the future time
(12:00:00.000005000 on October 16, 2017) has a value equal to or smaller than the threshold (20 microseconds). This
state causes the state of satisfying the condition for performing the second post processing to forcibly reduce the
transmission possible time of the transmission queue.

20



10

15

20

25

30

35

40

45

50

55

EP 3 487 133 A1
Specific Example 1 of Second Post Processing

[0241] FIG. 60 is a diagram illustrating the current time tc, the future time tf, and the time difference td between the
current time tc and the future time tf (see timing T19), at the time 0.999986 second after initialization. FIG. 61 is a diagram
illustrating the current time, the future time, the values of the transmission possible time, the values of the required
transmission time, the scheduled frames, and the values of the scheduled transmission start time thereof, at the time
0.999986 second after initialization. FIG. 61 illustrates an example of the second post processing to forcibly reduce the
transmission possible time of the transmission queue 5 at the time 0.999986 second after initialization.

[0242] In the example of FIG. 61, the time difference (0.000019000 second = 19 microseconds) between the current
time and the future time has a value equal to or smaller than the threshold (20 microseconds). Accordingly, the prefetch
notification unit 24 performs the processing of reducing the transmission possible time. As described above, the value
used for subtraction may be any value satisfying the condition that the transmission possible time of each of the trans-
mission queue is reduced to zero before the current time reaches the future time. In the example illustrated in FIG. 61,
the transmission possible time assigned to the transmission queue 5 is reduced by the difference (1 microsecond)
between the time difference (20 microseconds) at the time 0.999985 second after initialization and the time difference
(19 microseconds) at the time 0.999986 second after initialization. As a result the transmission possible time of the
transmission queue 5 is updated to 0.000001500.

[0243] Inthe second post processing to reduce the transmission possible time of the transmission queue, the prefetch
notification unit 24 performs a series of processes explained with reference to FIG. 16 and FIG. 17.

Specific Example 2 of Second Post Processing

[0244] FIG. 62 is a diagram illustrating the current time tc, the future time tf, and the time difference td between the
current time tc and the future time tf (see timing T20), at the time 0.999987 second after initialization. FIG. 63 is a diagram
illustrating the current time, the future time, the values of the transmission possible time, the values of the required
transmission time, the scheduled frames, and the values of the scheduled transmission start time thereof, at the time
0.999987 second after initialization. FIG. 63 illustrates an example of the second post processing to forcibly reduce the
transmission possible time of the transmission queue 5 at the time 0.999987 second after initialization.

[0245] In the example of FIG. 63, the time difference (0.000018000 second = 18 microseconds) between the current
time and the future time has a value equal to or smaller than the threshold (20 microseconds). Accordingly, the prefetch
notification unit 24 forcibly reduces the transmission possible time assigned to the transmission queue 5. In the example,
the prefetch notification unit 24 reduces the transmission possible time assigned to the transmission queue 5 by the
difference (1 microsecond) between the time difference (19 microseconds) at the time 0.999986 second after initialization
and the time difference (18 microseconds) at the time 0.999987 second after initialization. As a result, the prefetch
notification unit 24 updates the transmission possible time of the transmission queue 5 to 0.000000500.

[0246] Inthe second post processing to reduce the transmission possible time of the transmission queue, the prefetch
notification unit 24 performs a series of processes explained with reference to FIG. 16 and FIG. 17.

Specific Example 3 of Second Post Processing

[0247] FIG. 64 is a diagram illustrating the current time tc, the future time tf, and the time difference td between the
current time tc and the future time tf (see timing T21), at the time 0.9999875 second after initialization. FIG. 65 is a
diagram illustrating the current time, the future time, the values of the transmission possible time, the values of the
required transmission time, the scheduled frames, and the values of the scheduled transmission start time thereof, at
the time 0.9999875 second after initialization. FIG. 65 illustrates an example of the processing to forcibly reduce the
transmission possible time of the transmission queue 5 at the time 0.9999875 second after initialization.

[0248] Inthe example of FIG. 65, the time difference (0.000017500 second = 17.5 microseconds) between the current
time and the future time has a value equal to or smaller than the threshold (20 microseconds). Accordingly, the prefetch
notification unit 24 forcibly reduces the transmission possible time assigned to the transmission queue 5. In the example,
the prefetch notification unit 24 reduces the transmission possible time assigned to the transmission queue 5 by the
difference (0.5 microsecond) between the time difference (18 microseconds) at the time 0.999987 second after initiali-
zation and the time difference (17.5 microseconds) at the time 0.9999875 second after initialization. As a result, the
prefetch notification unit 24 updates the transmission possible time of the transmission queue 5 to 0.000000000.
[0249] Inthe second post processing to reduce the transmission possible time of the transmission queue, the prefetch
notification unit 24 performs a series of processes explained with reference to FIG. 16 and FIG. 17.
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Specific Example 3 of Prefetching Processing

[0250] FIG. 66 is a diagram illustrating the current time tc, the future time tf, and the time difference td between the
current time tc and the future time tf (see timing T22), at the time 0.999988 second after initialization. FIG. 67 is a diagram
illustrating the current time, the future time, the values of the transmission possible time, the values of the required
transmission time, the scheduled frames, and the values of the scheduled transmission start time thereof, at the time
0.999988 second after initialization. FIG. 67 illustrates an example at the time 0.999988 second after initialization and
after the transmission possible time of the transmission queue 5 is reduced to zero.

[0251] Inthe example illustrated in FIG. 67, all the values of the transmission possible time assigned to the respective
transmission queues are set to zero. This state satisfies the condition for prefetching the next entry 34D.

[0252] FIG. 68 is a diagram illustrating the current time tc, the future time tf, and the time difference td between the
current time tc and the future time tf (see timing T23), at the time 0.9999885 second after initialization. FIG. 69 is a
diagram illustrating the current time, the future time, the values of the transmission possible time, the values of the
required transmission time, the scheduled frames, and the values of the scheduled transmission start time thereof, at
the time 0.9999885 second after initialization. FIG. 69 illustrates an example at the time 0.9999885 second after initial-
ization and after the entry 34D3 of the listindex of "3" in the gate control list 34B of the transmission scheduling information
34A is prefetched at the time 0.9999885 second after initialization.

[0253] In the prefetching processing, the prefetch unit 20 and the prefetch notification unit 24 perform a series of
processes explained with reference to FIG. 8 and FIG. 9.

[0254] In the example of FIG. 68 and FIG. 69, the prefetch unit 20 updates the future time to 12:00:00.000007500 on
October 16, 2017, and assigns the transmission possible time of 2,500 nanoseconds to the transmission queue 4.

Specific Example 5 of Scheduling Processing

[0255] FIG. 70 is a diagram illustrating the current time tc, the future time tf, and the time difference td between the
current time tc and the future time tf (see timing T24), at the time 0.999989 second after initialization. FIG. 71 is a diagram
illustrating the current time, the future time, the values of the transmission possible time, the values of the required
transmission time, the scheduled frame, and the scheduled transmission start time thereof, at the time 0.999989 second
after initialization. FIG. 71 illustrates an example of the case where a frame f5 with the required transmission time of
1,000 nanoseconds is written to the transmission queue 4 at the time 0.999989 second after initialization.

[0256] Inthe example of FIG. 71, the time difference (0.000018500 second = 18.5 microseconds) between the current
time and the future time has a value equal to or smaller than the threshold (20 microseconds). Accordingly, the prefetch
notification unit 24 forcibly reduces the transmission possible time assigned to the transmission queue 4. In the example,
the prefetch notification unit 24 reduces the transmission possible time assigned to the transmission queue 4 by the
difference (0.5 microsecond) between the time difference (19 microseconds) at the time 0.9999885 second after initial-
ization and the time difference (18.5 microseconds) at the time 0.999989 second after initialization. As a result, the
prefetch notification unit 24 updates the transmission possible time of the transmission queue 4 to 0.000002000.
[0257] In the example illustrated in FIG. 71, the required transmission time of the frame f5 is equal to or smaller than
the transmission possible time of the transmission queue 4 (see reference numeral 80). Accordingly, the schedulability
evaluation unit 22 determines that scheduling of the frame f5 is possible. As a result, the scheduler unit 26 schedules
the future time (12:00:00.000007500 on October 16, 2017) at the time 0.999989 second after initialization, as the sched-
uled transmission start time of the frame f5.

[0258] FIG. 72 is a diagram illustrating the current time tc, the future time tf, and the time difference td between the
current time tc and the future time tf (see timing T25), at the time 0.9999895 second after initialization. FIG. 73 is a
diagram illustrating the current time, the future time, the values of the transmission possible time, the values of the
required transmission time, the scheduled frame, and the scheduled transmission start time thereof, at the time 0.9999895
second after initialization. FIG. 73 illustrates an example at the time 0.9999895 second after initialization and after the
frame f5 has been scheduled.

[0259] In the scheduling, the schedulability evaluation unit 22 and the scheduler unit 26 perform the determination
processing, the scheduling processing, and the first post processing explained with reference to FIG. 10 to FIG. 15.
[0260] As explained above with specific examples, the information processing apparatus 10 according to the present
arrangement has the structure in which the scheduler unit 26 schedules the scheduled transmission start time of the
frame, on the basis of the entry 34D prefetched with the prefetch unit 20, in the transmission scheduling information 34A.
[0261] Accordingly, the information processing apparatus 10 according to the present arrangement enables scheduling
for transmission timing control with high accuracy. Specifically, the information processing apparatus 10 according to
the present arrangement is capable of achieving transmission control by dynamic scheduling, on the basis of the trans-
mission scheduling information 34A.

[0262] The following is an explanation of an example of a hardware configuration of the information processing appa-
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ratus 10 according to the present arrangement. FIG. 74 is an example of a hardware configuration diagram of the
information processing apparatus 10 according to the present arrangement.

[0263] The information processing apparatus 10 according to the present arrangement includes a control device, such
as a CPU 40, storage devices, such as a Read Only Memory (ROM) 41, a Random Access Memory (RAM) 42, and a
hard disk drive (HDD) 44, an I/F unit 43 serving as an interface with the various devices, and a bus 45 connecting the
units, and has a hardware configuration using an ordinary computer.

[0264] Intheinformation processing apparatus 10 according to the present arrangement, the CPU 40 reads a computer
program from the ROM 41 onto the RAM 42, and executes the program, to achieve the units described above on the
computer.

[0265] The program executed with the information processing apparatus 10 according to the present arrangement to
perform the processes described above may be stored in the HDD 44. As another example, the program executed with
the information processing apparatus 10 according to the present arrangement to perform the processes described
above may be incorporated in advance in the ROM 41 to be provided.

[0266] The program executed with the information processing apparatus 10 according to the present arrangement to
perform the processes described above may also be stored in a computer-readable storage medium, such as a CD-
ROM, a CD-R, a memory card, a digital versatile disc (DVD), and a flexible disk (FD), as a file of the form that can be
installed or executed, to be provided as a computer program product. The program executed with the information
processing apparatus 10 according to the present arrangement to perform the processes described above may also be
stored on a computer connected to a network, such as the Internet, and provided by being downloaded through the
network. The program executed with the information processing apparatus 10 according to the present arrangement to
perform the processes described above may also be provided or distributed through a network, such as the Internet.
[0267] While certain arrangements have been described, these arrangements have been presented by way of example
only, and are not intended to limit the scope of the claims. Indeed, the apparatuses described herein may be embodied
in a variety of other forms; furthermore various omissions, substitutions and changes in the form of the apparatuses
described herein may be made.

Example 1. An information processing apparatus includes a prefetch unit and a scheduler unit. The prefetch unit is
configured to prefetch a scheduling entry corresponding a future time period in advance from scheduling information
including one or more entries each of which at least contains a transmission state and interval for each of one or
more transmission queues. The scheduler unit is configured to determine a starting time of transmission for each
frame waiting for transmission in each queue, on the basis of the prefetched entry.

Example 2. The information processing apparatus according to Example 1, further includes a frame transmission
unit configured to start transmission of a frame, on the basis of a predetermined starting time of transmission.
Example 3. The information processing apparatus according to Example 1 or 2, further includes a prefetch notification
unit configured to notify the prefetch unit to prefetch a next entry from the scheduling information. The prefetch unit
is configured to prefetch the next entry, when the prefetch unit receives a notification from the prefetch notification unit.
Example 4. Inthe information processing apparatus according to Example 3, the prefetch notification unitis configured
to send notification to the prefetch unit, on the basis of an available time for transmission for each and every queue
at a future time, which is a prospective time to schedule future transmission.

Example 5. Inthe information processing apparatus according to Example 3, the prefetch notification unitis configured
to send notification to the prefetch unit, on the basis of the available time of each queue at the future time, and a
time difference between a current time and the future time.

Example 6. The information processing apparatus according to any one of Examples 1 to 5, further includes a
schedulability evaluation unit configured to evaluate each frame waiting for transmission in each queue and determine
one or more schedulable frames, if any exist. The scheduler unit is configured to schedule a starting time of trans-
mission for a predetermined schedulable frame.

Example 7. In the information processing apparatus according to Example 6, the schedulability evaluation unit is
configured to determine whether or not each frame waiting for transmission can be schedulable, which means each
frame can be transmitted within the available time of each corresponding queue at the future time.

Example 8. In the information processing apparatus according to Example 6 or 7, the scheduler unit is configured
to select a schedulable frame from one or more schedulable frames, and schedule a starting time of transmission
for the selected frame.

Example 9. In the information processing apparatus according to any one of Examples 1 to 8, the prefetch unit is
configured to update a future time, which is a prospective time to schedule future transmission, and an available
time for transmission for each queue at the future time, on the basis of the prefetched entry.

Example 10. In the information processing apparatus according to any one of Examples 1 to 9, the scheduler unit
is configured to update the future time and the available time of each queue, using a required amount of time to
transmit a scheduled frame.
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Example 11.inthe information processing apparatus according to any one of Examples 3 to 5, the prefetch notification
unit is configured to update the available time of each queue, on the basis of a time difference between a current
time and the future time.

Example 12. In the information processing apparatus according to any one of Examples 1 to 11, the future time
period is specified with a starting time and an end time of a period for which the corresponding transmission state
is valid, or a starting time and a specific amount of time for which the corresponding transmission state is valid.
Example 13. In the information processing apparatus according to any one of Examples 1 to 12, the scheduling
information includes information provided in IEEE 802.1Qbv standard.

Example 14. An information processing method includes: prefetching a scheduling entry corresponding a future
time period in advance from scheduling information including one or more entries each of which at least contains a
transmission state and interval for each of one or more transmission queues; and determining a starting time of
transmission for each frame waiting for transmission in each queue, on the basis of the prefetched entry.
Example 15. A computer-readable medium including instructions which, when executed by a computer, cause the
computer to perform: prefetching a scheduling entry corresponding a future time period in advance from scheduling
information including one or more entries each of which at least contains a transmission state and interval for each
of one or more transmission queues; and determining a starting time of transmission for each frame waiting for
transmission in each queue, on the basis of the prefetched entry.

Example 16. An information processing apparatus includes a prefetch unit, a scheduler unit, and a frame transmission
unit. The prefetch unit is configured to prefetch a scheduling entry corresponding a future time period in advance
from scheduling information including one or more entries each of which at least contains a transmission state and
interval for each of one or more transmission queues. The scheduler unit is configured to determine a starting time
of transmission for each frame waiting for transmission in each queue, on the basis of the prefetched entry. The
frame transmission unit is configured to start transmission of a frame, on the basis of a predetermined starting time
of transmission.

Claims
1. Aninformation processing apparatus comprising:

a prefetch unit(20) configured to prefetch a scheduling entry corresponding a future time period in advance from
scheduling information including one or more entries each of which at least contains a transmission state and
interval for each of one or more transmission queues; and

a scheduler unit(26) configured to determine a starting time of transmission for each frame waiting for trans-
mission in each queue, on the basis of the prefetched entry.

2. The information processing apparatus according to claim 1, further comprising a frame transmission unit(28) con-
figured to start transmission of a frame, on the basis of a predetermined starting time of transmission.

3. The information processing apparatus according to claim 1 or 2, further comprising a prefetch notification unit(24)
configured to notify the prefetch unit(20) to prefetch a next entry from the scheduling information, wherein
the prefetch unit(20) is configured to prefetch the next entry, when the prefetch unit(20) receives a notification from
the prefetch notification unit(24).

4. The information processing apparatus according to claim 3, wherein the prefetch notification unit(24) is configured
to send notification to the prefetch unit(20), on the basis of an available time for transmission for each and every
queue at a future time, which is a prospective time to schedule future transmission.

5. The information processing apparatus according to claim 3, wherein the prefetch notification unit(24) is configured
to send notification to the prefetch unit(20), on the basis of the available time of each queue at the future time, and
a time difference between a current time and the future time.

6. The information processing apparatus according to any one of claims 1 to 5, further comprising a schedulability
evaluation unit(22) configured to evaluate each frame waiting for transmission in each queue and determine one or
more schedulable frames, if any exist, wherein
the scheduler unit(26) is configured to schedule a starting time of transmission for a predetermined schedulable frame.

7. The information processing apparatus according to claim 6, wherein the schedulability evaluation unit(22) is con-
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figured to determine whether or not each frame waiting for transmission can be schedulable, which means each
frame can be transmitted within the available time of each corresponding queue at the future time.

The information processing apparatus according to claim 6 or 7, wherein the scheduler unit(26) is configured to
select a schedulable frame from one or more schedulable frames, and schedule a starting time of transmission for
the selected frame.

The information processing apparatus according to any one of claims 1to 8, wherein the prefetch unit(20) is configured
to update a future time, which is a prospective time to schedule future transmission, and an available time for
transmission for each queue at the future time, on the basis of the prefetched entry.

The information processing apparatus according to any one of claims 1 to 9, wherein the scheduler unit(26) is
configured to update the future time and the available time of each queue, using a required amount of time to transmit
a scheduled frame.

The information processing apparatus according to any one of claims 3 to 5, wherein the prefetch notification unit(24)
is configured to update the available time of each queue, on the basis of a time difference between a current time
and the future time.

The information processing apparatus according to any one of claims 1 to 11, wherein the future time period is
specified with a starting time and an end time of a period for which the corresponding transmission state is valid, or
a starting time and a specific amount of time for which the corresponding transmission state is valid.

The information processing apparatus according to any one of claims 1 to 12, wherein the scheduling information
includes information provided in IEEE 802.1Qbv standard.

An information processing method comprising:

prefetching(20) a scheduling entry corresponding a future time period in advance from scheduling information
including one or more entries each of which at least contains a transmission state and interval for each of one
or more transmission queues; and

determining(26) a starting time of transmission for each frame waiting for transmission in each queue, on the
basis of the prefetched entry.

A computer-readable medium comprising instructions which, when executed by a computer, cause the computer
to perform:

prefetching(20) a scheduling entry corresponding a future time period in advance from scheduling information
including one or more entries each of which at least contains a transmission state and interval for each of one
or more transmission queues; and

determining(26) a starting time of transmission for each frame waiting for transmission in each queue, on the
basis of the prefetched entry.

An information processing apparatus comprising:

a prefetch unit(20) configured to prefetch a scheduling entry corresponding a future time period in advance from
scheduling information including one or more entries each of which at least contains a transmission state and
interval for each of one or more transmission queues;

a scheduler unit(26) configured to determine a starting time of transmission for each frame waiting for trans-
mission in each queue, on the basis of the prefetched entry; and

a frame transmission unit(28) configured to start transmission of a frame, on the basis of a predetermined
starting time of transmission.

Amended claims in accordance with Rule 137(2) EPC.

1.

An information processing apparatus, characterized in that the apparatus comprises:

25



10

15

20

25

30

35

40

45

50

55

10.

1.

12.

13.

14.

EP 3 487 133 A1

a prefetch unit (20) configured to prefetch a scheduling entry corresponding a future time period in advance
from scheduling information including one or more entries each of which at least contains a transmission state
and interval for each of one or more transmission queues; and

a scheduler unit (26) configured to determine a starting time of transmission for each frame waiting for trans-
mission in each queue, on the basis of the prefetched entry.

The information processing apparatus according to claim 1, further comprising a frame transmission unit (28) con-
figured to start transmission of a frame, on the basis of a predetermined starting time of transmission.

The information processing apparatus according to claim 1 or 2, further comprising a prefetch notification unit (24)
configured to notify the prefetch unit (20) to prefetch a next entry from the scheduling information, wherein

the prefetch unit (20) is configured to prefetch the next entry, when the prefetch unit (20) receives a notification from
the prefetch notification unit (24).

The information processing apparatus according to claim 3, wherein the prefetch notification unit (24) is configured
to send notification to the prefetch unit (20), on the basis of an available time for transmission for each and every
queue at a future time, which is a prospective time to schedule future transmission.

The information processing apparatus according to claim 3, wherein the prefetch notification unit (24) is configured
to send notification to the prefetch unit (20), on the basis of the available time of each queue at the future time, and
a time difference between a current time and the future time.

The information processing apparatus according to any one of claims 1 to 5, further comprising a schedulability
evaluation unit (22) configured to evaluate each frame waiting for transmission in each queue and determine one
or more schedulable frames, if any exist, wherein

the scheduler unit (26) is configured to schedule a starting time of transmission for a predetermined schedulable
frame.

The information processing apparatus according to claim 6, wherein the schedulability evaluation unit (22) is con-
figured to determine whether or not each frame waiting for transmission can be schedulable, which means each
frame can be transmitted within the available time of each corresponding queue at the future time.

The information processing apparatus according to claim 6 or 7, wherein the scheduler unit (26) is configured to
select a schedulable frame from one or more schedulable frames, and schedule a starting time of transmission for
the selected frame.

The information processing apparatus according to any one of claims 1 to 8, wherein the prefetch unit (20) is
configured to update a future time, which is a prospective time to schedule future transmission, and an available
time for transmission for each queue at the future time, on the basis of the prefetched entry.

The information processing apparatus according to any one of claims 1 to 9, wherein the scheduler unit (26) is
configured to update the future time and the available time of each queue, using a required amount of time to transmit
a scheduled frame.

The information processing apparatus according to any one of claims 3 to 5, wherein the prefetch notification unit
(24) is configured to update the available time of each queue, on the basis of a time difference between a current
time and the future time.

The information processing apparatus according to any one of claims 1 to 11, wherein the future time period is
specified with a starting time and an end time of a period for which the corresponding transmission state is valid, or

a starting time and a specific amount of time for which the corresponding transmission state is valid.

The information processing apparatus according to any one of claims 1 to 12, wherein the scheduling information
includes information provided in IEEE 802.1Qbv standard.

An information processing method, characterized by:

Prefetching(20) a scheduling entry corresponding a future time period in advance from scheduling information
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including one or more entries each of which at least contains a transmission state and interval for each of the
one or more transmission queues; and

Determining (26) a starting time of transmission for each frame waiting for transmission in each queue, on the
basis of the prefetched entry.

15. A computer-readable medium comprising instructions which, when executed by a computer, cause the computer to
characterized in that
the instructions cause the computer to perform:

prefetching (20) a scheduling entry corresponding a future time period in advance from scheduling information
including one or more entries each of which at least contains a transmission state and interval for each of one
or more transmission queues; and

determining (26) a starting time of transmission for each frame waiting for transmission in each queue, on the
basis of the prefetched entry.

27



EP 3 487 133 A1

28

.| _SNLvavddv
NOILYDINNAINOD
|
LINN
8Z—— NOISSINSNVHL
0L}~ NvHA
o vee Iovdors|
: JNIL I¥NLNS m
| (0g)ge” | w
i TINN m
m NOILVOIAILON  |--mmrmeemermnay ]
| HO.L3434d | :
m (lehvg? m |
_ V9E~{[] JOVHOLS | _
1IN YT INATHOS  |--nmmemmmmmmmmmmoemnnns] SLL STV A Fo 1INN HOL3434d
(1e)9z> | (0g)9eS (1e)oz> |
| 1IN m
S NOILYN VAT m
ALMIEYINAIHOS “
I-N 3N3NO 1 3nano | [ o3nano (le)zz> | |
NOISSIN | - | NoISsiv || NoiSsIv ! Ve~
-SNVYL snval || snwal b ; re~ JOVHOLS
NOILYINYOANI
ONIMNAIHOS
FOVHOLS TNV :
3 (0e)ve
(og)ze
(0L)z12 -

1 Ol




EP 3 487 133 A1

1SITI0YINOD 31VO
8 NI S3IH1NT
40 Y39INNN
JAILL 3TOAD
SANODISOHIIN 0¢ 1OHINOD FLVO
L102 '91 ¥390.100 dNIL LIVLS
NO 00:00:¢l TOH1NOD 31v9
ANIVA SHILFNVHVd §3HLO

oped

\/\

Ve

1. 2ave (ave)

WA,,:\@ovaavmv

#-1..-save (are)

-1 paye (ave)

H#1.-cave (ave)

1 1---zave (ave)

1o 1ave (aye)

He~_.-0ave (ave)

B s
B S
B S
Cse | 900 | v
g | 00 | E
Bl s
om0 | b
e [ e | 0]
TVALILNI ANLL ALVIS J1vO XAANI 18I
Ad1INZ

1SI7 10HY1INOD 31VO

ave>

¢ Ol

29



EP 3 487 133 A1

FIG.3

38A

o~

FUTURE TIME

12:00:00.000000000
ON OCTOBER 16, 2017

36A

o~

TRANSMISSION QUEUE

TRANSMISSION POSSIBLE TIME

TRANSMISSION POSSIBLE TIME
OF TRANSMISSION QUEUE 7

0.000002500 SECOND

TRANSMISSION POSSIBLE TIME
OF TRANSMISSION QUEUE 6

0.000000000 SECOND

TRANSMISSION POSSIBLE TIME
OF TRANSMISSION QUEUE 5

0.000000000 SECOND

TRANSMISSION POSSIBLE TIME
OF TRANSMISSION QUEUE 4

0.000000000 SECOND

TRANSMISSION POSSIBLE TIME
OF TRANSMISSION QUEUE 3

0.000000000 SECOND

TRANSMISSION POSSIBLE TIME
OF TRANSMISSION QUEUE 2

0.000000000 SECOND

TRANSMISSION POSSIBLE TIME
OF TRANSMISSION QUEUE 1

0.000000000 SECOND

TRANSMISSION POSSIBLE TIME
OF TRANSMISSION QUEUE 0

0.000000000 SECOND

FIG.4

START

\ 4 §S1OO

PREFETCHING PROCESSING
AND SCHEDULING

PROCESSING

30

4 §S102

TRANSMISSION
PROCESSING



EP 3 487 133 A1

FIG.5

START
¢S200

INITIALIZATION PROCESSING

|

" ¢S202
PREFETCHING PROCESSING

HAS
PREFETCHING
INSTRUCTION BEEN
NOTIFIED?

NO

DETERMINATION
PROCESSING

¢ S206

DOES

ANY FRAME FOR YES

WHICH SCHEDULING IS
POSSIBLE

v ¢S210

EXIST?

NO

SCHEDULING PROCESSING

FIRST POST PROCESSING

i
)

v ¢S214

SECOND POST PROCESSING

31




EP 3 487 133 A1

FIG.6

START: INITIALIZATION
PROCESSING

READ TRANSMISSION SCHEDULING

INFORMATION S300

DETERMINE INITIAL VALUES OF
TRANSMISSION POSSIBLE TIME AND
FUTURE TIME

S302

WRITE S304

END

32



EP 3 487 133 A1

SNLvVYvddy

¢ NOILYOINNININOD
|
1IN
82— NOISSINSNVHL
(o1~ ELANASE

o vee IOVEOLS|,
| IWIL IHNLNA PV S
| (0g)ge”’ | |
m TINN m
m NOLLVOIAILON  f--rmmemmeemeeems m
| HOL3434d i |
| (Le)ve? | 20€Sy | |
LINA STTINATHOS |-renememereem e JOVHOLS L1 1INn HOL3434d
FNIL TV IIVAY [€
(1)9z” | (08)9es | L (eoze *
: 1INN ¥0€S m
S — NOILYN VAT 0065~
ALNIGYINAIHOS |
1-N 3N3NO L anano | [ 03nano (eez> |
NOISSIA NOISSIN || NOISSIN " Ve~
-SNvL SNVEL || "SNVAL | |ooooooommeeeeee j t 3ovdols
NOILYINYOANI
ONITNAIHOS
JOVHOLS TNV ;
3 (0e)ve
(0g)ze
(o1)zL? -

ARSI

33



EP 3 487 133 A1

FIG.8

START: PREFETCHING
PROCESSING

READ VALUES OF TRANSMISSION
POSSIBLE TIME OF RESPECTIVE
TRANSMISSION QUEUES

S400

ARE VALUES OF
TRANSMISSION POSSIBLE
TIME ZERO?

NOTIFY PREFETCHING INSTRUCTION S404

PREFETCH NEXT ENTRY S406

CALCULATE VALUES OF TRANSMISSION 3408
POSSIBLE TIME AND FUTURE TIME

UPDATE I‘\'S41O

¥

34



EP 3 487 133 A1

¢~

SN1vIVddV
NOILVYOINNNINOD

wN\I’/I\
oLy~

TINA
NOISSIWSNVYL
SR

....................... v8e~{1] 9VIOLS|,
: JNIL FENLNA olvss
| (0g)geS | YOS M
| 1NN '20vS., :
: NOILVOIILON  foemezee e m
m HO.L3434d | |
| (e)yg>  A---00¥S 80vS, | m
_ voE~ JOVHOLS _
1IN ¥FINATHOS  fr--mmmmmmeemmmmoelee] SALL TV VY €] LINN HO1F434d
(1e)9z> m (0g)og> m ,___ (1e)oz> ﬁ
! TINM ; w
SR ——— Nolivvag | OF7° 00bS .
ALIIEYINAIHOS |
1-N 3N3N0 1 3nano | [ 0anano (1e)ez> | m
NOISSIN NOISSIN || NOISSIN " Ve~
-SNVHL -SNVHL || “SNVMHL | eoomoo ; e 39VHOLS
NOILYINHOANI
ONITNAIHOS
JOVYOLS INVHA ;
T (0€)ve
(0g)ze
(oL)zL>

6'Old

35



EP 3 487 133 A1

FIG.10

START: DETERMINATION
PROCESSING

READ STATE INFORMATION OF EACH

TRANSMISSION QUEUE S500

READ TRANSMISSION POSSIBLE TIME OF
EACH TRANSMISSION QUEUE

CALCULATE REQUIRED TRANSMISSION

TIME S504

DETERMINE WHETHER SCHEDULING IS
POSSIBLE

S506

DOES ANY
FRAME FOR WHICH
SCHEDULING IS IMPOSSIBLE
EXIST?

CHANGE TRANSMISSION POSSIBLE TIME S510
TO ZERO

A .
>

DOES ANY
FRAME FOR WHICH
SCHEDULING IS POSSIBLE
EXIST?

NOTIFY FRAME FOR WHICH SCHEDULING S514
IS POSSIBLE

v
END

36



EP 3 487 133 A1

SN1vydvddy
NOILVOINNNINOD

wN)(

(0L¥ L~

TIND
NOISSINSNVYL
ST

Ve FovdoLs|
; JNIL IUNLNA !
w (09)eed | |
m 1NN |
| (o] NN z0) N Vo) NI — ] u
m HO13434d i m
| ez’ m |
_ Vo€~ JOVHOLS | _
...—I_ZD mMJDDMIom ||||||||||||||||||||||||| m_\/_—l_l MI_m<l=<>< O—H:@W. .._I_ZD —I—Olulmn*mm&
yY “
(1e)9z> m 1SS  90SS (og)og? 0 ............. - '80SS (1€)oz? m
: ‘2VSS.  ‘Y0SS~_] TINA 20GS |
——— T NOILYN VA3 m
ALITIGYINAIHOS “
A ,
1-N 3N3N0 L anano | [ 03nano (eez> m
NOISSIN NOISSIN || NoIssIn “ vre~I]
-SNVYL - SNyl | b ; JOVHOILS
SNval SNval § NOILVYINHOAN]
00GS ONITNAIHIS
JOVHOLS IANVYA :
7 (0£)ve
(0g)ze
(01212

~1

AR =

37



EP 3 487 133 A1

FIG.12

START: SCHEDULING
PROCESSING

RECEIVE NOTIFICATION OF FRAME FOR S600
WHICH SCHEDULING IS POSSIBLE

READ FRAME S602

READ FUTURE TIME

SCHEDULE SCHEDULED TRANSMISSION
START TIME

END

38



EP 3 487 133 A1

SN1LvVdvVddyY

¢~ NOILVDINNWINOD
|
1IN
82— NOISSINSNVHL
01l ~ ELALASE
R Ao 1 = Jovs€ols|
| (0g)ge” | m
m TINA m
| NOILVOIAILON  femmmmmmmmmmeees . |
| NYERENE | |
9095, | (e)ye> | m m
voe~ 39VHOLS | _
LINA YTINATHOS  |-mmmremmmmmmmmmmmmmmiec] S v te o B LINN HO1343¥d
(ke)oz> 4+ % 00)9eS | (19)oz° |
~ 009S-, TN |
c09s e S NOILVN VAT |
ALIIEVINAIHOS |
I-N 3N3N0 L anano | [ 03nano (lelez> | m
NOISSIW NOISSIN || NOISSIN " Ve —
-SNVYL “SNVYL SNvdl | e ; - JOVHOLS
NOILVYIWHOANI
ONITNAIHOS
JOVHOLS INVHA ;
7 (0e)ve
(og)ze
(01)z1°

¢l 9Old

39



EP 3 487 133 A1

FIG.14

START: FIRST POST
PROCESSING

PROCESSING OF REDUCING VALUES OF

TRANSMISSION POSSIBLE TIME S700

S702

CALCULATE UPDATED FUTURE TIME

UPDATE S704

NOTIFY FRAME AND SCHEDULED S706
TRANSMISSION START TIME

END

40



EP 3 487 133 A1

SN1Lvavddy
NOILVOINNAWOD

1IN
82——{ NOISSINSNVYL
(01)pL~] EARAE
R AN Fowvyols|
w 205 INILL 3FNLNS |
90/S~] | (og)gg> | |
| TINA |
: NOILVOIHILON  |-mmmermmeemaes . |
| HOL343¥d | "
| (Le)ve> | m |
_ Ve~ 3owyOlS |
$0/S~] LINN ¥IINAIHOS |------ T T VAt S 1INN HOL343Md
(1e)9z” | 09985 | (1e)oz”> |
| TINN |
S —— NOILYN VAT m
ALMIEVINAIHOS !
N 3NIND L anano | [ 0 anzno (le)ee> | m
NOISSIN NOISSIN || NOISSIN " Ve —
-SNVL -SNVHL || -SNVHL | oo ] - JOVHOLS
NOILYINHOANI
ONITNAIHOS
JOVHOLS TNV <
5 (0e)ve
(og)ze
(o1)zL>

gL old

41



EP 3 487 133 A1

FIG.16

START: SECOND POST
PROCESSING

READ FUTURE TIME

CALCULATE TIME DIFFERENCE BETWEEN
CURRENT TIME AND FUTURE TIME

5802

IS TIME
DIFFERENCE EQUAL TO

OR SMALLER THAN -
THRESHOLD?

IS TIME DIFFERENCE
REDUCED?

PROCESSING OF REDUCING VALUES OF 3808
TRANSMISSION POSSIBLE TIME

\ 4

42



EP 3 487 133 A1

SNLVYIvVddVY
NOILVIOINNANNOD

TIND
87—+ NOISSINSNVYL
(01)p) ~ ELALLSE
S = ZovyoLs|
m JAIL I8NLNS m
m (og)ge>__ 4008S M
m TINN :
| 908S ‘Y08S ‘208S~] NOILVOIILON  f-mmmermememeens : m
| HO13434d i |
m (1e)yg> 8088 | m
_ voE~10] JOVHOLS ‘
LINA YT TNATHOS  |--remmmmmmmmemmmmmmnee] S v A b 1INA HOLI43¥d
(1E)9z> (09)9e5 | (1e)oz? |
: TIND :
S NOILYN VAT |
ALITIGYINAIHOS m
I-N 3N3N0 v anano | [ 03nano (elez> | m
NOISSIN NOISSIN || NOISSIN " e
-SNVYL “SNVYL SSNYAL 4 ; L JOVHOLS
NOILYINHOANI
ONINAIHOS
JOVHOLS JNVHA <
3 (oe)ve
(0g)ee
(0L)zL-

~1

L1914

43



EP 3 487 133 A1

FIG.18

START: TRANSMISSION
PROCESSING

DOES ANY SCHEDULED
FRAME EXIST?

COMPARE CURRENT TIME WITH

SCHEDULED TRANSMISSION START TIME |~ 5902

IS TRANSMISSION START
CONDITION SATISFIED?

I START TRANSMISSION OF FRAME IV8906

v

44



EP 3 487 133 A1

SN1vdvddy

¢~ NOILVOINNIINOO
X 906
TINA
82—t NOISSINSNVYL [——+—¥06S ‘Z06S
(0M)¥h~] SN
A Jovdols|
m JNIL FANLNA m
006S~ (og)gg’ | :
| TINN |
| N TR o) N To) N S . |
i HOL3434d | m
m (eyz> | m |
. voe~ JOVHOLS . _
TN RNE plale = [Rre [-J) M——— e LINN HOLF43¥4d
(1E)9z> | (09)9e5 | (Le)oz” |
m TINN |
RN —————— NOILYNTVAZ |
ALTIEYINA3HOS |
I-N 3n3nN0 1 anano || 03n3no (eez> | w
NOISSIN NOISSIN || NOISSIA | Vg~
-SNVAL SNval || eNval | f j ® 0  Zowdols
NOILYINHOANI
ONITNQIHOS
ADVHOLS TNV <
T (0g)ve
(og)ze
(01)z1° -

61 Ol

45



EP 3 487 133 A1

NAJ07] 35070 | 38070 | 3S0TI | 38070 | 38010 | 3SO10 | 3SO10 M/_Mn_O\ 38070 | AS0TY | 35010 | 38010 | 3S0O1D | ISO1D 1 FSOT1D 030300

NOISSINSNYL
35070 3407 35070 | 28070 | 38070 | 38010 | 350710 | 380710 | 35070 3407 35010 | 35010 [ 3s010 [ 35010 [ 35010 [ 35010 | NojsarianvaiL
35070 | 35010 [RB407 25070 | 35070 | 35070 | 35010 | 35070 | 35070 | 350710 PRA407 35070 | 35070 | 35070 | 350710 [ 35010 | nojSaiiienvaL

35070 | 350710 | 35010 PN340/ 350710 | 350710 | 35010 | 3s010 |3s012 | 35010 | 3s010 Pyado/ asoto | aso1o | asono [ asoo ZO_WM@,_M%%W&F
77777747 77

350710 | 3S0T0 | 3SOT0 | ASOTI PNIJO/A 3SO10 | 380710 | 3SO12 [ ISO10 | IS0TD | 3SOT10 | ISOT1D P N3d071 38010 | 380710 { 38010 ZO_MM_H._WW%_/W«KP
g 3IN3N0

3S010 | 38019 | 38070 | 38070 | 807D PNIJOA ISOTO | ISOTO [IS010 | 380710 | SO0 | ASO1D | ISOTO \Z\mm\o 3SOT0 | 3ISOTO | NOISSINSNYL
38070 | 2S00 | IS0710 | 35070 | SO0 | ASOTI PNIJOA 3SO10 | 3SO10 | 380710 | SO0 | 35070 | SO0 | SO0 PNIJOA SO0 ZO_mmw_ﬁ_,_\,_m%zqum._.
35070 | 35012 | 35012 | 3s0n0 | 3so10 | 3s010 | 3s010 PNZdo aso1o | asoo | 3soto [ 3sono | aso10 | asono [ asoo Prado ZOWW%%@W_P

A A A A A A A A A A A A A A A A

A

ITIAD ANODAS

A
A 4

0052€0000°00:00:21 J1OAQ LSHld

0005€0000°00:00:21

0092€0000°00:00:21

0000€0000°00:00:C}

006420000°00:00:¢}

000520000°00:00:C}
0052¢20000°00:00:¢}

000C20000°00:00:C4

00S410000°00:00:2}

000510000°00:00:Ct

009210000°00:00:C

000010000°00:00C}

005.00000°00:00-¢}

000500000°00:00:21

005200000°00:00:2}

£10¢791 4380100 NO 00-00-2}

SANZND NOISSIASNYYL 40 HOVI 40 STTOAD ANCDIS ANV LSHid 40 STLVLS ALV 40 T1dWvX3 ON @ _ m

46



EP 3 487 133 A1

N30 38010 | 38070 | 38070 | 35010 | 35010 | ISOTO | SO0 PNIJOA 35073 | 35070 | 350710 | 3S07I [ 3SOTO | 38010 | 3010
38070 PN3407 35010 | 3S0710 | 8070 | IS010 | 35070 | IS0 | SO0 PNIIOA 350710 | 38010 | SO0 | 3SO1D [ 350710 | 38010
380712 | 3800 Z\m&d\ 38019 | 38010 | 38010 | 350710 | 350710 | 350710 | 35010 PNIJOA 35010 | 350710 | 380710 | 35070 | ISOTO
35070 | IS010 | SO0 N3O 350710 | 350710 | 350710 | 350710 | ISO10 | 30710 | 350710 PNIJOA 380710 | 380710 | 3SOTO | 3S0T10
35010 | 38010 | 35010 | 35010 PNIJIOA 350710 | 350710 | 350710 350710 | 38010 | 250710 | 35010 PNIJOA 380710 | 38010 13S0T10
380710 | SO0 [ 38010 | 35070 | 380710 PNIIOA 3S0710 | 35010 | 35010 | 350710 | 35070 | ISO10 | 35010 PNI9A 35010 [ 350710
rrrrrrry

350710 | 35070 | 350710 | 350712 | 35070 | 35010 PNIJOA 35010 | 35010 [ 350710 | 5010 | 350710 | 8070 | ISOTO PNIJOA 35010
35012 | 35010 | 35010 | 350719 | 350710 | 350710 | 380710 PNIJOA 35010 | 350710 | 35012 | 350710 | SO0 | 3SOT0 | SO0 PNFHO

A A A A A A A A A A A A A A A y
) ITOAD HLYNOA

00$2£0000°00:00:2} A 21945 QHIHL
000$20000°00:00:Z}
00$220000°00:00:2}
0000.0000°00:00:Z}
005290000°00:00°Z}
000$90000°00:00:2}
00$290000°00:00:2}
000090000°00:00:Z}
005250000°00:00:Z}
000$50000°00:00:Z4
005250000°00:00:2}
0000$0000°00:00:2}

005.+¥0000°00:00-¢}

0005+¥0000°00:00-¢}

0052~0000°00:00-CL
0000%0000°00:00:C|

SANIND NOISSINSNYYHL 40 HOVE 40 STTOAD HLINOLS ANV QuIHL 40 S3LV.LS 3LVO 40 F1dNYXE

0 3N3N0
NOISSINSNYHL
EEe]
NOISSINSNYHL
Z3N3no
NOISSINSNVYHL
€ 3N3aND
NOISSINSNYYH.L
¥ IN3AND
NOISSINSNYA.L
S 3INAND
NOISSINSNYY.L
9 3N3aAND
NOISSINSNYA.L
£3N3No
NOISSINSNYYHL

L Ol

47



EP 3 487 133 A1

oL
3 f 9}

P

A

FSIXV AL < X 7'y A A A A A A X :
N3] 3so 350719 35019 35019 350719 35012 35010 | | NOBan |
35010 N3d0772 35010 35070 35079 35019 350719 IS0 | | Nolsara
35012 35070 P/N34077]  3S010 35010 350719 350710 IS0 | | NoGaraL
35012 35010 35000 7/N3d077] 35010 350719 35012 35010 | | NotbalfianvL
350719 35070 35070 35070 P/N3d077] 3s010 | 3so IS0 | | Nosa TN
35019 35010 350719 350710 35070 N3JO7Z1 35070 IS0 | | NOmb el
35010 350710 35070 350719 350710 3so10  P7/N3do/ ] | aso1o A
35012 350710 35010 350719 350710 350719 35070 N30T OB L
AR
0000Z0000°00:00:21 LAve oaye save yave eare zave Lave odare
005.40000°00:00:Z}
00051.0000°00:00:21 Awn_z oomw.\
005Z10000°00:00:Z} “ONVN 005¢
000040000°00:00°Z}
00.00000°00:00:ZL
000S00000°00:00:Z}
00S200000°00:00:C}

7102791 ¥9490100 NO 000000000°00-00:¢cl

INOILYZITVILINI 8314V ATILVIGININI 31VLS] N N . _MV _ .H_

48



EP 3 487 133 A1

VIN

03N3ND NOISSINSNYYL
WO¥H LX3IN 3 LLINSNVYL SNVHA
4O JNLL NOISSINSNYYL 03dIN03d

VIN

L IN3IN0 NOISSINSNYHL
NO¥Md LXIN CHLLINSNVYAL FNVHA
40 JNLL NOISSINSNYH.L A341IN03y

VIN

Z 3N3N0 NOISSINSNYY.L
NO¥L LXIN J3LLINSNYYL ANVHS
40 JNLL NOISSINSNYY.L d3HIN03IY

VIN

€ 3N3N0 NOISSINSNYYL
NO¥d IXIN U3LLINSNVHL JNYHS
40 JNLL NOISSINSNYYL a51ND3Y

VIN

¥ 3N3N0D NOISSINSNYYL
NOY¥d 1X3aN G LLINSNYYL VS
40 3WLL NOISSINSNYHL g345IN03Y

VIN

S 3NNV NOISSINSNYYL
INOY IXAN QI LLINSNVYL JNVYYS
40 AINLL NOISSINSNVYL a3¥in03y

VIN

9 3N3ND NOISSINSNYH.L
INO¥U LXIN JILLINSNYYL JNVHS
40 JNLL NOISSINSNVYL d3iND3Y

VIN

£3N3N0 NOISSINSNYY.L
WO¥d LXIN J3LLINSNYHL JNYHS
40 FNLL NOISSINSNYYL a3¥IN0IH

UNOD3S 000000000°Q

0 3N3ND NOISSINSNYYL
40 JNLL F79ISSOd NOISSINSNYHL

GNOD3S 00000000070

L 3N3N0 NOISSINSNVY1
40 3NLL 319ISSOd NOISSINSNYHL

2 INAND NOISSINSNYYHL

UNOO3S 000000000°0 40 IWIL S19ISSOd NOISSINSNYHL
UNOO3S 000000000°0 10 T EHRESO NOISOINENYL
ONOD3S 00000000070 40 TN RSOS NOKSSIRENYAL
UNOO3S 000000000°0 40 TN} SIRSS0 NOISSINENYYL
T ——— 9 5nEN0 NOISSINSNVHL

40 FNLL 37191SSOd NOISSINSNY YL

3 e

£ 3N3N0 NOISSINSNYY.L
40 FNLL 378ISSOd NOISSINSNVHL

‘ IWIL 9NN ONY SIIL
NOD=S 000000000°} LNSHEND NSIMLTE IONTHTH41a INIL
L 7 'z (L (7
7107 91, HI90190 NO 000000000-00:002 14 IWIL IHNLAL
777 /7 L
WIN WIN VIN 710291 M390.L30 NO 000000000-65:66:1 JWIL LNFHNND
Y. /I, L
S SNIL NOISSINGNVHL AIginoay

31V1S JNIL LAV.LS NOISSINSNYL QI NAIHOS amnead 3INA aNY TNIL T18ISSOd NOISSINSNYAL

‘FNLL FANLNS FWIL INFHAEND

[NOILYZITVILINI ¥3.14¥ ATFLVIAIANI SLV.LS]

€¢'9ld

49



EP 3 487 133 A1

)

Ll

A

p3

1 SIXV INLL <¢ = x 'y x y 7y yy un A
3340771 3sow 35019 35010 35019 35012 35019 35010 | NoSaoL
350710 NEF 35070 35070 35070 35070 35070 3S010 | NOa L
350710 35070 [77N340771 3s010 350710 35010 350719 35010 | NoGo il
35010 35070 3S010  [//N3d077] 35070 35012 35070 35010 | oo
35070 350710 350710 35070 P7ZN3d9 35070 35070 35010 | NOleoIE
3S010 35010 35010 35012 35010 NIJ07Z] aso1d 35010 | NOLae L
350719 35070 35079 350719 35012 35010 PZN34077] 2S00 NOai® il
350710 35010 35070 35070 35010 3S070 35070 NG, noreanal
Cl e T 5 o T Tals
000020000°00:00:21 yAC 2% oave qare yave eave cave Lare 0ave
005210000°00:00:Z}
000$10000°00:00:Z}
005240000°00:00°Z}
000010000°00:00:Z}
005.00000°00:00:Z}
000S00000°00:00°}
005200000°00:00°Z}

Z10¢ 91 d380.L00 NO 000000000°00:00-¢1

[NOILVZITVILINI ¥314V ANOD3S L00°0 JNIL IHL 1V FLV1S]

¢ Old

50



EP 3 487 133 A1

VIN

03N3N0 NOISSINSNYYL
WOHd LXIN A3 LLINSNVYL NV
40 ANWLL NOISSINSNYHL a3diNoAd

YIN

1 3N3N0 NOISSINSNYYL
WO¥H LX3N dILLINSNVYL JNYYHS
40 JNLL NOISSINSNYYL d39IN0IH

VIN

¢ 3N3N0 NOISSINSNYAHL
NOYd LX3IN 3L LINSNVHL SNV
40 JNIL NOISSINSNYHL aI3¥IN03Y

VIN

€ 3N3N0 NOISSINSNYHL
NOY LX3N A3.LLINSNVYL INVHA
40 JNLL NOISSINSNYHL d3dino3y

VIN

¥ N3N0 NOISSINSNYY.L
NOY4 LX3IN G3LLINSNVYHL 3NV
40 JNIL NOISSINSNYHL G3IN0AY

VIN

G 3N3ND NOISSINSNYYL
INOYH LX3N A3LLINSNVHL NV
40 JNIL NOISSINSNYHL a3¥1N0TH

VIN

9 3NN0 NOISSINSNYYL
WO LX3IN A3LLINSNYYL JNVYL
40 JNLL NOISSINSNYYL dadIN03Y

.
(04 INYHL) ANODIS 000100000 0
0

£33N0 NOISSINSNYYHL
WOH4 LX=IN G3LLINSNYAL 3Nvad
40 FAILL NOISSINSNYHL a3d1N0AY

0 3N3N0 NOISSINSNYHL

ONOJ3S 000000000°0 40 INIL T19ISSOd NOISSINSNYHL
: T 3N3N0 NOISSINSNYHL

NOD=S 000000000°0 40 INIL F19ISSOd NOISSINSNYRL

ONOODS 0000000000 Z 3N3N0 NOISSINSNYEL

40 JWLL 3181SSOd NOISSIWNSNYHL

ANOO3S 00000000070

£ 3N3N0 NOISSINSNYY.L
40 INIL 318ISSOd NOISSINSNVYL

08 —— GNOO3S 000000000°0

¥ 3NdN0 NOISSINSNYY.L
40 JNLL F19ISSOd NOISSINSNVHL

ANODJS 00000000070

G N3N0 NOISSIWNSNYYL
-0 INLL F19ISSOd NOISSINSNYHLE

9 3N3IND NOISSINSNYYL

ANOI3S 000000000°0 40 INLL T19ISSOd NOISSINSNYL
7 % Z 77 \\ 7 3N3N0 NOTSSINSNYHL

ONOJIS 00570000007 40 TNIL T19ISSOd NOISSINSNVML

ANO5IS 0000006660 NI ZHNLN ANV SNIL

INIHAND NIIMLIE FONIHFAH1T FNLL

11029 4380150 NO 000000000°00°00:7) 7 INIL FUNLN
7 Z
VIN VN ¥IN L0291, 280150 NO 00000010065 65') K JWIL LNTHEND
—— SAIL NOISSINSNVAL OIanoay
31viS JNIL LYVLS NOISSINSNYY.L AIINAIHOS AL INTvA ONY ‘SIIL 319ISSOd NOISSINSNVHL
"JWIL 3INLAA ‘DAL INTHHND

INOLLYZITYILING ¥314Y ANOD3S 100°0 FWIL IHL 1V ALv.LS]
£3N3N0 NOISSINSNYHL OL NZL1IH¥M ST SANODISONYN 000' L 30 INIL NOISSIWSNYYL AIHIN0IA HLIM 03 INVY- FHIHM 3SVO 40 I1dNvXd

GZ'9ld

51



EP 3 487 133 A1

1 SIXV INILL <«

4

[AR

A

A 4

(9

000020000°00:00:C}

Z10¢ 91 4390100 NO 000000000°00-00-¢)

INOILYZIVILINI ¥3.L4Y ANOD3S 200°0 IWIL FHL 1V FLVLS]

A 4 A 4

A A A A A A A A Ar

N30 35010 35010 35070 35010 35070 2S00 3SO10 | NOB L
35070 [7N34077] 3sono 3so10 35019 35070 35010 3S0M0 | Nolsois |
350710 35070 P7N3d07]  3s010 350710 350710 350710 IS0 | NOG oL
35070 35010 35010 7N3d077] 35019 35070 35070 35010 | NOGSo L
350710 35010 35070 35000 [//N34077]1  3S0T0 35019 35010 | Noso il
330710 35070 35010 35070 350710 N307Z] 3010 IS0 | Notooias |
350710 350710 350710 35070 350710 350710 N33077] 35010 | norsauionwail
38010 350710 35010 35019 35010 350710 35010 N3997 nolsamionwail

e e T Ta Ta el

Lave oare sae pQve eave zare Lave 0dre

00$£10000'00:00Z} |
000540000°00:00:Z}
005210000°00:00:Z}
0000L0000°00:00:Z}
00900000°00:00:Z}
000500000°00:00:Z}
005200000°00:00°Z

9C¢'Old

52



EP 3 487 133 A1

YIN

0 3N3N0D NOISSINSNYYL
WOYH LX3IN A3 LLINSNVHL JNVHS
40O JNLL NOISSINSNVYAL d3dIn03Y

YIN

1 ININD NOISSINSNYYHL
WOXHH IX3N Qa2 LLINSNVYL JNVHA
40 FWIL NOISSINSNYHL d3HIND3d

VY/N

2 3N3NV NOISSINSNYH.L
WO IX3IN A LLINSNVAL INVHL
<40 FNLL NOISSINSNYHL AFHN0D3H

VIN

€ 3N3N0 NOISSINSNYHL
WO LXIN 3 LLINSNYYL JNVY
40 IWLL NOISSINSNYHL a3dinD3A

VIN

¥ ININ0V NOISSINSNVYHL
WO LXIN A31LIASNYYL JAYYS
40 JNLL NOISSINSNYYL d3dIND3Y

VIN

S 3NAND NOISSINSNYYL
WOYH LX3IN 3 LLINSNYHL SNVHS
40 JWIL NOISSINSNYHL a3d1N03d

VIN

9 3N3ND NOISSINSNYYH.L
WOHH 1X3N GILLINSNVAL 3NV
40 JWIL NOISSIWSNYHL aFd1N0Hd

VIN

£ 3N3ND NOISSINSNYX.L
WO LX3N GI1LINSNYYL NV
4O FNIL NOISSINSNVYL d3HIN03Y

aNOO3S 00000000070

0 ININO NOISSINSNYL
40 FNiL 379ISS0d NOISSINSNVL

ANOJ3S 00000000070

1 N3N0 NOISSINSNYH.L
40 FNILL 3T79ISSOd NOISSINSNYHL

GNOD3S 00000000070

Z N3N0 NOISSINSNYY.L
40 FNLL F19ISSOd NOISSINSNYHL

ANOO3S 00000000070

£ ININ0D NOISSINSNYHL
40 INLL 37dISSOd NOISSINSNYHL

GNOJ3S 00000000070

¥ 3N3ND NOISSINSNY YL
40 JALL F181SSOd NOISSINSNYHL

AUNOD3S 00000000070

G INZN0 NOISSINSNYY.L
40 JNLL 319ISSOd NOISSINSNVAL

aNO33S 00000000070

9 3N3AND NOISSINSNYY.L
<0 ANLL J719ISSOd NOISSINSNVHL

\\\\DZWmeO\mm&oooow\o\\\\\

2 3N3N0 NOISSINSNVY.L
40 JNIL F19ISSOd NOISSINSNVAL

ANOD3S 000 —.oommm.o

ANLL FANLNA ANY ANLL
ANFHINS NIIMLIF JONIHTAHIT FNILL

2102 ‘9| ¥3g ._.OO ZO ooowooo ooo Nr\ AWIL 39NN
NNOISSINSNYHL: : B N O e S WA 545544 7 \\\ \ \ \ 7 \\ \
AV MR L RER R R RN (74555 2o b 5098505555 SN NG

31vls

ANLL LYVLS NOISSINSNYYL d31NAIHOS

ELAASE!
a3annaaHos

INIVA

JWIL NOISSINSNYYL d3HIN0FY
ANV “FWIL 3718ISSOd NOISSINSNYYL
‘INLL FYNLNS FNLL LINJFHEND

[NOLLYZIMVILINI ¥314Y ANOOJIS 2000 IWIL SHL LV 31vLS] a3TNAIHOS N33 SVH 0 ANV ¥314V ITdNVX3

LC Ol

53



EP 3 487 133 A1

3

A

A

Y

pi

FSIXV INLL < A A 3 A A N A ~ Ar :
R0 asoto | mso0 | 3sod | 3010 | 3s010 | 35010 | 35010 | nowbamienwl
35000 [M3d077] asoro | 3somo 35010 35070 3010 | 35010 | Nofonima
35010 35010 V//Nado7/4 asom 350710 38010 35010 35010 | NoGoiL
35070 | 35010 | 35010 NGA00)) 3s010 | 35010 | 35010 | 3500 | norsamenvl
3so10 | 3so10 | 3soto | 3o PZ7N3do 35010 | 35010 | 3SO | notamamrl
aso10 | 3soo | 3soro | 3soro | asoro NGAo)  3S010 | 3500 | notoommail
380710 28010 35010 35010 380710 35010 /N340 IS0 | Norana L
asoto | asoro | 3som0 35010 aso1o | 3500 35010 399 notsanimiwil
AR RN ERE
000020000°00:00:21 Lape 9are sare ¥are eare care Lare oare
005£+0000°00:00Z
00050000°00:00T
002}0000°00:00Z
000040000°00:00:}
009200000°00:00:Z}
000500000°00:00:}
00$200000°00:00°}
710237 9980100 NO 000000000 00:00°CF

[INOILYZITVILINI ¥3.L4Y ANOD3S €£00°0 INIL FHL LV 31V1S]

8¢ Ol

54



EP 3 487 133 A1

YIN

0 3N3NV NOISSINSNYYL
NWO¥d LXIN Q3LLINSNYHL SNVYYL
40 INIL NOISSINSNWYYL a3d1N03Y

VIN

L N3N0 NOISSINSNYY.L
WO¥ LXAN Q3 LLINSNYYL AVY
S0 JNLL NOISSINSNYML d3diN0DIAY

VIN

2 3N3N0 NOISSINSNYYL
NOYH LXIN QI LLINSNYYL ZANYY A
40 JNILL NOISSINSNvYL a3dINDIY

/N

€ 3NIN0 NOISSINSNVYL
NOYH LXIN A3 LLINSNVAL dNVHd
40 JWIL NOISSINSNYY.L a3HIND3

VIN

¥ 3NIN0 NOISSINSNYY.L
WOXd LXaN 3 LLINSNYYL SAVYS
S0 JNLL NOISSINSNYN.L d3¥INDEY

VIN

G 3NIN0 NOISSINSNY YL
NOYd LX3N 3L LINSNYHL FNYHL
40 3NIL NOISSINSNYYL g34INDIY

VIN

93N3N0 NOISSINSNVIL
INO¥d LX3N Q3L LINSNYYL VYL
40 IWLL NOISSIWSNYY.L dIHINDIY

7 \ L 7
&\ \ﬂ m__>_<E\ozoom_m %ﬁooooﬁ\

7

£3N3N0 NOISSINSNYY L
NOYA 1X3N Q3L LINSNYHL JNvSS
S0 3NIL NOISSINSNYYL d3d1N03Y

ANOO3S 600000000°0

0 3N3N0 NOISSINSNYAL
40 FNILL F791SSOd NOISSINSNYHL

aNOO3s 0000000000

L AN3IN0 NOISSINSNVH L
40 ANLL F19ISSOd NOISSIWSNYH.L

aNOD3Ss 0000000000

2 3NIN0 NOISSINSNYAL
40 3NLL 3191ISSOd NOISSINSNYH.L

ANOD3AS 000000000°0

£ dN3AN0 NOISSINSNYAL
40 JNLL F79ISSOd NOISSIWSNYSL

29 ——1

aNOD3S 000000000°0

¥ 3N3ND NOISSINSNYH L
40 INLL T19ISSOd NOISSINSNYHL

ANODHS 000000000°0

G 4N3N0 NOISSINSNYHL
40 JINLL 3T19ISSOd NOISSINSNYH.L

ANODJ3S 000000000°0

9 3N3N0 NOISSINSNY YL
40 JNIL F19ISS0Od NOISSINSNYYL

7

\\ %ozoom\m ooﬁooooo.o\\\\

£39N3N0 NOISSINSNYYL
40 JNLL 19ISSOd NOISSINSNYHL

aNOD3S 000100466°0

JNIL FHNLN4 ONV FNLL
INIAEND NIIMLIE FONTIFSA1G FNLL

\ 7 7 L Ls /7 .. 77
109291 43801 50 NG 000100000°0000°c 1 JALL FHNLNA
NOISSINSNVYL | | 07 9} 4380100 NO 000000000°00:00:2) 0 IV 7107 ‘91 4390 500 06569117 NIEND
T IRV, :00: v 107 91 3801 90 NG 000000800°65°657) | JNLL LNTHHN
E—— SIL NOISSINSNVEL GIgIN0Ig
alvis SNIL L¥VLS NOISSIWSNVAL 03 TNAIHOS | Vel IMvA ANV ‘INIL T18ISSOd NOISSINSNYAHL
FAIL 3INLNA FNLL INIHIND

INOLLYZITVILINI ¥3 1Y ONOD3S £00°0 FNLL IHL 1V ALYLS]
£ .3N3ND NOISSINSNYYL OL NILLIMM NII8 SYH SANOOISONVYN 002Z°4 40 ZWIL NOISSINSNYHL AFHINDIY HLIM 1 INVHS JIIHM ISVD 40 T1dWVXE

6< Ol

55



EP 3 487 133 A1

1 SIXV INIL <«

3

9}

A

Y

P}

000020000°00:00-¢}

005200000°00-:00°C1

A A A A A A A Ar A
)] aso0 | a3sod | 3som | dso10 | 35010 | 35010 | 35010 |norsamienwl
35010 B400)) 3so10 | 3so10 | 3s010 | 3s010 | 300 | 35010 |norsaimenwal
ason | asow 783407710 asow 35070 | 3s010 3S0T0 | 3SOT0 | noGon)
35070 | 3s010 | 3500 RGIOH)] 3so10 | 3s010 | 35010 | 35010 |norbaiiaNvel
35010 | 38010 | 3s010 | 3010 /N340 35010 | 35070 | 3S0T0  |Noleonomnsil
3so1o | 3soww | 3sow | 3sow 35010 39977 35010 | 35010 |noisainenvl
35070 | 3s010 | 3so1 | 3sow | 3sow | 3sow [7N3do IS0 | oo
35070 | 3soTo 35010 35070 35070 | 3s010 35010 VBR99 notsanmanwiL
N
Lave oave save pave eave zae Ldve 0ave
005210000°00:00Z1
000810000°00:00Z}
002 }+0000°00:00Z
000010000°00:00:Z}
005200000°00:00:Z }
000500000°00:00-CL

Z10¢ 91 ¥3d0L00 NO 000000000°00-00-¢1

INOILYZIVILINI ¥3.14Y ANOD3S #00°0 INIL FIHL 1V 31V1S]

0€9I4

56



EP 3 487 133 A1

VIN

0 3N3ND NOISSINSNYA.L
WOY4 LX3AN 3L IINSNVYYL SNV
40 JNLL NOISSINSNYYHL G35iN03Y

VIN

1 3N3N0 NOISSINSNYYL
NOY- IX3N T3 LINSNVYL JNYYL
40 JNILL NOISSINSNYHL d341N03Y

VIN

¢ 3NINT NOISSINSNYH.L
NOH LX3N 3 LLINSNYYL SNV
40 JNIL NOISSINSNYYL d34IN03d

VIN

€ 3N3N0 NOISSINSNYHL
WO 1XIN GILLINSNYYL SNV
40 FNLL NOISSINSNVYL dadinD3Y

VIN

¥ N3N0 NOISSINSNYY L
NOXH 1X3IN AL LINSNYHL JNYHA
40 JNLL NOISSINSNVYL daNIND3Y

YIN

S 3N3NYD NOISSINSNYHL
NO¥H IX3IN AILLINSNYYHL SNV
40 FNIL NOISSIASNYHL d3xiND3d

VIN

9 3N3N0 NOISSINSNYHL
INOY LX3IN I LLINSNYYL JNVYS
40 JNIL NOISSINSNYYL dadIND3Y

VIN

£3N3N0 NOISSINSNYAL
NOYH LX3IN A3LLINSNYYL HNYyd
40 JNIL NOISSINSNYYL dadIN03Y

aNOD3S 000000000°0

0 3N3N0 NOISSINSNYH.L
40 INILL 378I1SSOd NOISSINSNYH.L

ANOOZS 000000000°0

I AN3N0 NOISSINSNYHL
40 JNLL 3181SSOd NOISSINSNYY.L

aNOD3S 00000000070

¢ N3N0 NOISSINSNY Y.L
40 AN1L 3181SSOd NOISSINSNYH.L

ANOD3S 0000000000

€ IN3N0O NOISSINSNYH.L
40 JNLL 379ISSOd NOISSINSNYSL

aNOOAS 00000000070

¥ 3N3IN0D NOISSINSNY ML
40 JNLL F19ISSOd NOISSINSNVYH.L

ANOD3S 000000000°0

S 3N3N0 NOISSINSNVHL
40 JNLL 378ISSOd NOISSIINSNYHL

(AINOOTS 00000000070

9 3N3ND NOISSTANSNYH L
40 INLL F19ISSOd NOISSINSNVY.L

/7 aNogss 00000 77

£3N3N0 NOISSINSNY L
40 INLL 31818S0d NOISSINSNYL

IWIL T9NLN- ANV SNIL
GNODHS 002200966°0 INTHAD NI NS T
P NOISSINSNYRLZAZ 71070385150 NG 000100000°00.007), i ms_<mm\ 110291 380190 NO, 002200 090000/ INIL 38NLNA
MO ONILIVM 2057 7ZIPATAIL PIAA 17D, \\\\ I, 7% w_\u_\mu \omv Mu \\oxx \
NooINSNVEL [ /102 ‘91 438090 NO 000000000°00:00:Z1 04 N4 vvow \\9 $380190 NO 000000900'65:6¢ | \ NI INTHEND
E—— IWIL NOISSINSNVIL 05a/Noad
JLViS IWIL LVLS NOISSINSNYHL GFTNAIHOS A anvA ONY ‘SINLL T18ISSOd NOISSINSNYXL

EEE N ERELTRINEEE ]

INOILYZIWLLINI ¥3.L3Y ANODIS #00°0 3L IHL LV ALvLS] G3TNAIHOS NIIF SYH L INVYL HALAY T1dNYXT

1€OI1d

57



EP 3 487 133 A1

1 SIXV INIL <

)

Gl

A

A 4

P

000020000°00:00-Ch

A A A A A A A

N340 3S0T0 350719 35070 350719 350710 35019 35070
35000 [/N3d077] asom 350710 35070 35070 350710 350719
35070 35010 [//N34077] 35010 35019 38070 35070 35070
35010 35010 35010 V/7N3d07Z  3s010 350719 350719 35010
350710 38070 35079 35000 /N3d077)  3s010 35070 35070
350719 35070 350719 35070 3500 //N34077]  3S01d 350710
350710 35019 38079 35019 35070 38010 17/N3d0) 35070
35070 350710 35070 350710 350719 35070 35010 [7/N3407

e Te T e s sl

Lave 9ave save yave cave zave Lave odve

005210000°00:00:Z}
000§ +0000°00:00:}
005210000°00:00:Z}
000010000°00:00:Z}
005200000°00:00:Z}
000$00000°00:00:Z}
005200000°00:00:Z}

Z10¢ 91 ¥380100 NO 000000000°00-00-¢lL

INOLLYZITVILINI ¥314Y ANOD3IS S00°0 IWIL IHL 1V 31VLS]

03N3N0
NOISSINSNVAL
L IN3NO
NOISSINSNVY.L
¢3N3ano
NOISSINSNVAL
€3N3aN0
NOISSINSNVYH L
¥ 3N3N0
NOISSINSNYAL
S 3IN3N0
NOISSINSNVHL
93NIN0
NOISSINSNVYHL
.3N3n0
NOISSINSNYYL

ce Old

58



EP 3 487 133 A1

VIN

0 3N3ND NOISSINSNYYL
NOY¥H 1X3N A3LLINSNYYL ANYYd
40 INIL NOISSINSNVYYL aIuINDIY

VYIN

L N3N0 NOISSINSNYHL
WNOHd IXIN QI LLINSNYYL 3NVYd
40 JNIL NOISSINSNYYL a3d1N03d

VIN

¢ 3N3AN0V NOISSINSNYYL
WOHH LX3AN Q3 LLINSNVYL 3NVHS
40 JNLL NOISSINSNYYL 1IN0

VIN

£ 3NNV NOISSINSNYH.L
WOHH LX3N A3 LLINSNVYL INVdH
40 JNILL NOISSINSNYHL d3dINOIY

VIN

¥ 3N3N0 NOISSINSNVEL
NOHH LX3IN ALLINSNYYL JNVHA
40 JNLL NOISSINSNYH.L IHINDIY

VIN

G 3N3N0 NOISSINSNVA.L
WOYH LXAN A3 LLINSNVYYL JNVH]
40 JNLL NOISSINSNYHL a3dINT3Y

VIN

93N3NUV NOISSINSNYAL
WO LX3N QI LLINSNVYL 3NV
40 JNLL NOISSINSNYHL d3din03IY

\\ﬂ mﬂzﬁm\& QAOom_w\oom Eooooﬁ\\
% 00 %

£ 3N3N0V NOISSINSNYHL
WOXS LX3IN JILLINSNVAL SNV
40 INIL NOISSINSNYYL aadIN03d

0 3N3N0 NOISSINSNVL

P9 —de ]

ANOO3S 000000000°0 40 INIL T18ISSOd NOISSINSNYL
ANOD3S 000000000°0 s
JNOJ=$ 000000000°0 40 3L TIBSS08 NOISSINSHYEL
ONOD3S 000000000°0 10 TN TIAOS00 NOISSINGNviL
TNOO5S 0000000000 ¥ 3N3N0 NOISSINSNY AL

40 INLL FT8ISSOd NOISSINSNVAL

ANOD3S 00000000070

G 3N3N0 NOISSINSNVYL
40 JNLL 919ISSOd NOISSINSNVL

9 IN3IN0 NOISSINSNVEL

JNOD3S 000000000°0 40 INIL T1FISSOd NOISSINSNYHL
Y - e 7/ AN3N0 NOISSINSNYYL

7 x O 2 \ 40 SNIL TTAISSOd NOISSINSNYAL
ANOOIS 0022005660 E R

LNFHHND NIIMLIG JONTAISHIT FINTL

NOISSINSNVRL 1 /102 ‘91 438000 NO 000100000'00:00:Z e £10Z ‘9) ¥3F0L00 NO 002200000°00:00:Z 1 TNIL FHNLNS
NOISSINSNVSL . — k 7 7777777 \
. '00: e
IQISSINSNVSL 1 2102 ‘91 4380100 NO 000000000°00:00:2} 0f TNV L0 51 280150 NO 900000500 65651172 INIL INTHAND
. SNIL NOISSINSNVL GIaINo=y
3LV1S JNIL 1HVLS NOISSINSNVL A31NAIHOS gl INTVA ANV ‘SINIL 3181SS0d NOISSINSNvHL
“JWIL IUNLAA FNLL LNSHEND

INOLLYZITVILINI ¥31d4Y GNODIS §00°0 SNLL FHL 1V 3LVIS]
£ 3N3ND NOISINSNYHL OL NILLI¥M SI SONODISONYN 008'L 40 FNIL NOISSINSNYHL AFHINTIY HLIM 2 SNVHd ZdIHW ISYO 40 FT1dNVXE

- €Eold

59



EP 3 487 133 A1

1 SIXY JNIL <«

#

A

91

A 4

P}

000020000°00:00:21

000500000°00:00:Ck

005200000°00:00:¢L

Ar Ar A A A A A A
ool asoto | asoo | 3sow | 3s010 | 35070 | 35010 | 35010 |nomainenwil
350710 NIJO7Z  3SO0TD 350710 350719 350710 350710 3S010 | Ol ana il
35010 35010 77N340 35019 35070 350719 35070 IS0V | oGl
35070 | 3s010 | 3s010 NBaO] 3so10 | 3s010 | 3010 | 35010 |noissimieNval
350710 350710 350710 35000 /0340771 3s010 35070 IS0 | Nolea L
480710 480710 480710 450710 350710 \—m_mao % as010 38010 ZO_mmMﬁ_\/_mw_\_ZnN\m.r
350710 35019 35010 35019 350710 35010 ae0l), 3591 |nomsanionwaL
35070 35019 35010 350719 35010 35010 35019V NI99 nolsainanvil
AR

1ave oave save pabe £ave zave Lave odve

00$.10000°00:00:Z}
000210000°00:00Z}
00§240000°00:00:Z}
000010000°00:00:Z}
005200000°00:00:Z}

/102 91 9390100 NO 000000000°00:00-¢t

INOLLYZITVILINI ¥3 L4V GNOD3S 900°0 INIL IHL LV F1V1S]

e Ol

60



EP 3 487 133 A1

VIN

€ aN3N0 NOISSINSNVL
WOY4 LX3N A3 LLINSNYYL JNVS
40 JINLL NOISSINSNYHL a3d1N03Y

VIN

1 N3N0 NOISSINSNYAL
WOMH LX3IN A3 LLINSNYYHL JNVHS
40 JNLL NOISSINSNYIL d3dIN03d

VIN

2 3N3N0 NOISSINSNVY L
NOYd IX3N AILLINSNYYL JNVYS
40 JNLL NOISSINSNVYL d341ND3d

VIN

€ dN3N0 NOISSINSNYYL
WO LXIN dILLINSNYY.L INYES
30 JNLL NOISSINSNYH.L d34IN03d

YIN

¥ 3N3N0 NOISSINSNVA L
WOYd LX3IN 3 LLINSNYYL SNV
40 FNLL NOISSINSNYHL J34IND3Y

VIN

S ININD NOISSINSNYL
WOYH LX3IN A3 LLINSNYYL SNV
40 JNLL NOISSINSNVHL J3dIND3Y

VIN

¢ 3N3ND NOISSINSNVYL
NOYH LX3IN A3 LLINSNYH L JNYHS
40 3NLL NOISSINSNYL a34In03d

(Z+ ANV ANODIAS 00510000070

£3N3IND NOISSINSNYYL
NOYd LX3N Q3L LINSNVHL JNVYHS
40 JNLL NOISSINSNYHL a3dIN03d

\ \ §@zo\wmw 8888@.\0\ \

0 3N3N0 NOISSINSNVHL
40 FNLL F1891SSOd NOISSINSNYH.L

L LLL
/90955 000000900077 /777

L 3N3N0 NOISSINSNVHL
JO INILL F19ISSOd NOISSHNSNYH.L

7/
55555 4 Z SO0 NOISSTNSNVAL
\\\ 74709735 999909999 o\\ 40 ANIL T19ISSOd NOISSINSNYY.L
(eeers € 3NaN0 NOISSINSNYAIL
7 N3 ooooooooo\o\\ 40 INIL T19ISSOd NOISSINSNY3L
99 — /e s ¥ 3NINO NOISSINSNYSHL
\\\ s ooowoomwo §\ 40 INIL T19ISSOd NOISSINSNYL
27 ecccieccoy S INEN0 NOISSINSNVEL
\\\\ A7 299099099 o\\\\\ 40 INIL T19ISSOd NOISSINSNY L
ceross 777 S SANO NOISSTNSNYHL
70 ) EEGE o
7 \ N O 2 \\ 40 JNIL T18ISSOd NOISSINSNY.L
. ANIL FdNLN4 ONY JNIL
aNOOJ3S 002200v66°0 INTHYEA0 NAZMLIE 3ONIHT441d INIL
N N ark | 2102 ‘91 ¥380.100 NO 000100000°00:00:Z 1 INVHA £102 ‘91 ¥380.LD0 NO 002200000°00:00:Z) JWIL THNLNS
o oAk 1210z ‘91 4380190 NO 000000000°00:00°21 0} INVHS £10Z '9} ¥3HOLOO NO 000000900°65:65: 41 INIL INFHEND
JNYHA m_>w_._. NOISSINSNYHL A3¥HIN03H
3Lvis JNIL LYVLS NOISSINSNVHL A3 TNAIHIS 3INTVA ANV ‘AL 319ISSOd NOISSINSNYL
a31Na3HOS ‘SAIL 39NLNS BNIL INIMEND

INOILYZIVILLINI Y314V GNODHS 900°0 SWIL FHL LV 31v.LS]
O¥3Z 0L d30NA3A NI39 SYH £ ININD NOISINSNY YL 40 FNIL F18ISSOd NOISSINSNYYL 314V TTdNYXE

GeoOld

61



EP 3 487 133 A1

3 SIXVY INIL <«

3

L1

A

P}

000020000°00-00-C}

y
A A A h A A A A A
N30 3soo | asol | asod | 3soo | 3so10 | [ 3501 || 35010 |nowanieNwl
35010 770349 35070 | 3S010 3010 | 35010 || 35010 || IS0 |notsoiimant
35070 | 35010 BB 3so10 | asond | 3sow || 3som || 3500 |nosamienwal
35070 | 3SOT0 35010 R0 aso | 3sow || 3som || 35010 |noraiienval
35010 | 3soto | 3sow | 35010 Veaoll) Fso1o || 3501 || 35010 |nolsamienvel
$ 3N3N0
35070 | 3s010 | 3070 | 3S010 | 35010 P/N3d07) m_\ww.aw 3501 _ | noissinishva
35010 | 35010 | 3o | 35010 | 3so | 3sow P7MSHO7A] 35010 NOISSIISNYL
35070 | 3s010 | 3s010 | 3s010 | 3s0o10 | 3S010 || 35010 | P7NIAO7 \oissinisnval
.
Lave oave sdve pdve eave zave Lave oave
00510000°00:00°Z1
000§40000°00:00Z} NSRES
00$210000°00:00:Z} ONVN 005'¢
000010000°00:00°Z%
00§£00000°00:00Z1
000500000°00°00Z}
00S200000°00:00:Z1

Z10¢ 91 390120 NO 000000000°00-00-¢}

INOLLYZITVILINI ¥314Y ANOD3S 0070 ANIL AHL 1V J1LvLS]

9¢ Ol

62



EP 3 487 133 A1

VIN

0 3NAN0 NOISSINSNYYHL
WOHH IXAN QZLLINSNVY.L SNVHS
4O INLL NOISSINSNYHL a3diN03y

VIN

1 3NNV NOISSINSNYHL
NOYH IX3IN A3 LLINSNYHL 3NVYS
40 INWIL NOISSINSNVYHL JI-INDIA

VIN

2 3N3NV NOISSINSNYIL
WOYH LX3N 3 LLINSNYYL 3NVY
40 FNIL NOISSINSNVHL a3dIn0Zd

VIN

€ 3N3INV NOISSINSNYHL
WO¥H LXAN @3 LLINSNYYL JNYYd
4O JNILL NOISSINSNVYHL d341N03Y

YIN

¥ 3INANV NOISSINSNYHL
WOH LXAN QI LLINSNVAL SNVHL
40 IWIL NOISSINSNY YL A3-IND3AY

V/N

§ 3N3ANV NOISSINSNYA.L
WOYH LX3N QALLINSNVY.L 3NVHd
40 JNLL NOISSINSNYHL a3diN03d

VIN

9 3N3N0 NOISSINSNYYL
NOHL IXAN AILLINSNYHL JNYS
40 JWILL NOISSINSNVHL d34INDIA

(Z4 INvHEL) ANODIS 00510000070

23NNV NOISSINSNYY.L
NOH4 LX3N A3 LLINSNVAL SNV
40 FNIL NOISSINSNYHL IHIN0AH

ANOO3S 00000000070

0 3N3ND NOISSINSNYHL
40 INIL 3781SSOd NOISSINSNYHL

AONOO4S 00000000070

L AN3IND NOISSINSNYAL
40 INLL 3191SSOd NOISSINSNYHL

ANOD3S 00000000070

Z IN3AN0 NOISSINSNYH.L
4O JNLL 319ISSOd NOISSINSNYHL

aNOO3S 000000000°0

€ 3N3N0 NOISSINSNYHL
40 INIL 319ISSOd NOISSINSNVAL

ANOJ3AS 00000000070

¥ 3IN3N0 NOISSINSNYY.L
40 FNLL F191SSOd NOISSINSNYHL

G INAND NOISSINSNYYL

aNOO3S 000000000°0 40 INIL T19ISSOd NOISSINSNYL
e edeed 9 ININD NOISSINSNYY.L

\\\\ \\ S 00 §\ 40 SWIL T18ISSOd NOISSINSNYYL
GNOOIS 0000000000 7 3N3N0 NOISSINSNYAL

40 JALL F189ISSOd NOISSINSNYML

7 777 SAIL I9NLN3 GNY SN
\ \\ AN, 095200£66 0 \ \\ INZHHND NITIMIFE FONIY3S4Id INLL
. . R . [/ 7. . L L 4 .\ % %
NOISSINSNVYL | 710z ‘9L 4380100 NO 000L00000°00:00:Z 1 NV L%, 9, $3801 90 NG 006200000 00:00.2177 JNIL FANLNS
. — : 7 sy
NOISSINSNVEL 1 4102 ‘91 4380100 NO 000000000°00:00:2} 04 TNV \tou o S380190 NO 00000000 6065117/ JNIL INTHHND
. SNIL NOISSINSNVEL QIaIoay
31ViS JWIL LHVLS NOISSINSNYYL A TNAIHIS QN o 3INTVA ANV ‘SILL F18ISS0d NOISSINSNYHL

FNIL FUNLNS FNLL INJJEND

INOILYZITYILINI §3 L4V ANODIS £00°0 INIL IHL 1v 3LYLS] A3HD13494d NITd SYH L XAANI L8117 40 ALLN ¥3 LIV FTdNYXE

AN =

63



EP 3 487 133 A1

8L

# f )

< - >
1 SIXV INIL < Ar A A A A A A u” A ¥
NIJO7] 3SOT0 35010 350710 350710 35070 35010 IS0 | oo i
35010 77N3d071  3s010 35070 350710 35070 35070 IS0V | Noteo il
35070 35070 V/N3d0774] 3so10 3s0T0 35070 350710 IS0 | NoGal
35070 35010 35000 [//N34077] 35010 35070 350719 IS0 | NoSaT L
35010 35070 350710 3010 [/N3407]  3S019 350719 eI Ao
35070 35010 35070 35070 35070 N3dO 3s010 IS0V | NoBaT R
35010 35010 35010 35010 35010 35010 [N3d97Z] 350710 oo
3S0T0 35019 350710 350710 3500 35070 35010 N95  nolsarmianwail
AEEEEE RN
000020000°00:00:21 Lave odve save yave €are care Lave 0dye
00$210000°00:00:Z}
000510000'00:00:Z
005210000°00:00:Z}
00001.0000'00:00Z}
00$200000°00:00°Z}
000500000°00:00Z
00$200000°00:00-Z}
770297 9380100 NO 000000000 00:00°CF

[INOILYZITVILINI ¥314Y ANODJ3S 800°0 INIL IHL 1V 31VLS]

8¢ Old

64



EP 3 487 133 A1

VIN

03N3ND NOISSINSNVYL
WOYH LXIN Q3 LLINSNYYL JNVYd
40 JWIL NOISSINSNYHL d3dIN0a

VIN

1 3N3N0 NOISSINSNYYL
NOHH LX3AN A3 LLINSNYYL INVAA
40 INLL NOISSINSNYHL a3dIN03d

VIN

2 3N39n0 NOISSINSNYYL
NOHH IXIN Q3 LLINSNYHL JNVHL
40 JNLL NOISSINSNYY.L a=31N03H

VIN

£ 3N3N0 NOISSINSNVAL
WOYA LXAN Q3 LLINSNVYL SNV
40 FNLL NOISSINSNYHL A3d1N03Y

VIN

#3N3N0 NOISSINSNYYL
WO LXAN J3LLINSNY¥L WYY
40 INLL NOISSINSNYHL a34INDZ

V/IN

S IN3ND NOISSINSNYHL
WOYH LX3aN Q3 LLINSNYYL SNV
40 FJNLL NOISSINSNYYL 34103

72 722

7, 7004
\ £l ANYHH) ANODIS 000100000°0

9 ININD NOISSINSNYHL
NO¥ LX3N JILLINSNYH L NV
40 FNLL NOISSINSNYH.L d34IN03Y

(z1 FWwHH) ANODIS 00510000070

£ 3N3N0 NOISSINSNYHL
NOY¥H LX3N Q3LLINSNVYYL WY
40 JNLL NOISSINSNYYL G34iN03Y

aNOQJHS 000000000°0

0 3N3N0 NOISSINSNVYL
40 JNLL 379ISSOd NOISSINSNYHL

aNOJ3S 00000000070

L ININD NOISSINSNYSL
40 JNILL F181SSOd NOISSHASNY YL

89

ANOD3S 0000000000

Z N3N0 NOISSINSNYAL
40 JNLL F378ISSOd NOISSINSNYHL

ANOD3S 00000000070

€ 3NAND NOISSINSNYEL
40 INLL F1dISSOd NOISSIANSNYY L

ANOD3S 00000000070

¥ 3N3N0 NOISSINSNVHL
40 JNLL F79ISSOd NOISSINSNYH.L

GNOD3S 00000000070

S 3N3N0 NOISSINSNVA L
40 INLL F191SSOd NOISSINSNY XL

7 \%\\ozxoom\w 006200000'07 \

9 3IN3ND NOISSINSNVAL
40 INLL 319ISSOd NOISSINSNYH.L

aNOJ3S 00000000070

£ 3N3ND NOISSINSNYYL
30 ANLL I1ISSOd NOISSINSNY L

\ \\ CONOJSS oommoommmo

INILL FHENLNS NV JINLL
LNZHIND NIIMLIE JONIIISIIT FNIL

NOISSINSNYHL

¢ A AN 7
SO DNV | £402 ‘91 ¥380LO0 NO 000L00000°00:00:Z} L SNV 192 9L ¥380100 ) zo oommooooo 00: 00:7 \\ JNIL FANLNA
NOISSIWSNYHL h Py
NO4 ONILYA | £+02 ‘91 ¥380100 NO 000000000°00:00°Z 0} TNV A0 9L mmmoBo NO o 0000008006565 | \ ANIL INFHAND
. SWIL NOISSINSNYEL d3diNo3d
EINE JNIL LYVLS NOISSINSNYYL AI1NAIHOS azhaatos 3NTVA aNY ‘SWIL FTEISSOd NOISSINSNYL

‘INLL HNLNS TNIL LNFHHAND

INOILYZITVILINI ¥3 L4V ANCDIS 800°0 JWIL IHL Ly 3LY.LS]

6 Old

93N3AND NOISSINSNYYL OL NILLIMM S| SONOOISONYN 000°L 40 JNIL NOISSINSNYYL AFHIN0FY HLIM €} ANV FEFHM ASVYD 40 F1dNvX3

65



EP 3 487 133 A1

1 SIXVY FNLL <

)

6L

o}

A

pi

000020000°00:00-CL

[INOILYZIVILINI ¥3.L4Y ANOD3S 600°0 INIL FHL 1V 31V.LS]

005.00000°00:00:¢L
000S00000°00-00Cl

00$Z00000°00:00:CL
2102 91 9390100 NO 000000000°00-00-¢t

A 4 A
A A Ar A A A A Ar
sl ason | asoo | 3so10 | 3sow | 35010 | 35070 | 3S0T0 | NoisalneNwil
35010 [/7N34% 35010 | 35070 | 3so10 | FSo10 | 3S0T0 | 35010 |nokaihmawl
3500 | 35010 DB 3010 | 3so | 3soto | 35010 | 3010 |nolssimenvi
35010 | 35010 | 35010 BBAOH)) 35010 | 35010 | 35010 | 350 |norsaimeNval
38010 350710 35070 35000 [//N34077] 3s070 35010 35010 | NolaoaaL
35070 | 35010 | 3sO1d | 3s010 | 3S010 AR 35010 | 35010 |Nomaniianil
35070 | 3so10 | 3079 35079 35010 | 35010 VNI 3500 |noramienveil
Sso10 | 30w | 3so | 3sow | =sow | 3so10 | 35010 R nokainvel
NEEEREEEEEEERE
Lave oas save pave eave zabe Ldve oave
0052 10000°00:00:Z
000$10000'00:00:Z}
005210000°00:00Z
000040000°00:00:Z}

0v'Old

66



EP 3 487 133 A1

V/IN

03N3NV NOISSINSNVL
NQYd 1X3N 31 LINSNYHL JNVAL
40 3INIL NOISSINSNYY.L g3dIN03H

VIN

L 3N3N0D NOISSINSNYIL
WOYH IXIN J3LLINSNVYL NV
40 JNIL NOISSINSNYHL a34IN0IY

VIN

¢ 313N0D NOISSINSNYHL
WOHL LX3IN AALLINSNYHL FNYHS
40 FNIL NOISSINSNYY.L a3dIN03d

VIN

€ 3N3N0 NOISSINSNY.L
WO¥L IXIN J4LLINSNYHL SNVHS
40 JNLL NOISSINSNYYL d3diN03d

VIN

¥ 3N3N0 NOISSINSNYY.L
NO¥4 1 X3N GILLINSNYYL JNVHS
40 JNILL NOISSINSNYYL 33dIN03Y

VIN

S 3N3N0D NOISSINSNVIL
WOHL LXAN A3 LLINSNVYL 3NV
40 FNIL NOISSINSNYYL a341N03

VIN

9 3N3ND NOISSINSNYYL
WOY- LX3N JALLINSNYYL ANV
40 JNLL NOISSIWSNYY.L a3dIN03d

(24 INVYL) ANODTS 00510000070

£3N3N0 NOISSINSNVY.L
NOYL LX3N QI LLINSNYHL WYY
4O JNLL NOISSINSNYYL g3d1N03d

ANOD3S 00000000070

0 3N3NV NOISSINSNVAL
40 JNWIL F19ISSOd NOISSINSNVH.L

aNOJ3S 00000000070

L N3N0 NOISSINSNYYL
40 FNIL 318ISSOd NOISSINSNYHL

aNODIS 00000000070

¢ IN3NO NOISSINSNYYL
40 JNLL F1dISSOd NOISSINSNVL

ANOD3S 000000000°0

€ IN3IN0D NOISSINSNYY.L
20 3NIL F19ISSOd NOISSINSNYAL

aNOD3S 060000000070

¥ N3N0 NOISSINSNYYL
40 JNIL 318ISSOd NOISSINSNYHL

G 3N3IND NOISSINSNYY.L

ANOO3S 0000000000 40 JNIL T18ISSOd NOISSINSNY¥L
oy 4 9 3N3ND NOISSINSNVHL

\ \ \\ aNOITS oo\méooo\o\\\\\ 4O INIL TIFISSOd NOISSINSNYL
ANO9IS 0000000000 7 3N30D NOISSINSNVAL

40 ANLL 3181SSOd NOISSINSNYH.L

NOISSINSNY Y L7 aac 700000 G % oy JNLL FUNLNS ANV FNILL
OISSINSNYELZY /Lo o) Y580 150 NG 005200000'00/00°21 7 \& mgé& \\\ PO 005£00166- § ) v e N A A
\
NOISSIASNYYL | 710z ‘91 8380100 NO 000400000°00:00:Z1 FETIIAE %S, Wmmo%o NO 005£00000°00:00:2 3NIL 3¥NLN
NOISSINSNVYL , I 7
God otk | 210z *91 ¥3EOLIO NO 000000000°00:00:21 0 IV \\G\N 9} 438050 NG 000000600'65 6571 | JNIL LNIHNO
E SNLL NOISSINSNVEL G3aInosd
- 3wis INIL LUVLS NOISSINSNVAIL aFINAAHOS | o As o aNTVA aNY ‘SIWIL F18ISSOd NOISSINSNYL
SNIL 38NLNS TIL INSHEND

INOILYZITYILING Y314V ANCOIS 600°0 FWIL FHL LV 31V1S] A3 TINGIHOS NI39 SYH € INVEH Y3 LAY T1dNYXT

L7 Ol

67



EP 3 487 133 A1

3

olL

9%

A

P

FSIXV INIL < A A A 7y 7y A A —x y\ *
N3do7]  3sow 380710 35019 35019 350719 35019 3S0T0 | NoSan i
35070 /034071 3s010 350719 350719 350710 350710 IS0 | Nolsoneio
350719 35010 17/N3d0 35019 35012 35070 350719 3S0T0 | NoGanai
35019 35019 35000 78340771 3s01d 35019 3010 IS0 | NOBaaL
35070 | 35010 | 3010 | 35010 V3497 35010 | 35010 | 35010 |nolsainanval
35019 35070 35010 350719 35010 P7N34977) 35019 IS0 | NoB oL
3507190 35019 35019 350719 35010 35070 [/N3do77] 35010 NOSanEl® L
35019 350719 350710 35019 35019 35019 35000 [/N3d0 OB
c e s s [ 848 ]a
0000Z0000°00:00:2L ,ave 9ave qave yarye £aye care Lave 0ave
00S£1.0000°00:00:Z}
000$10000°00:00:Z}
005Z1.0000°00:00:Z)
000010000°00:00:Z}
005.00000°00:00:Z}
000500000°00:00Z}
005200000°00:00:Z}

INOILVZITVILINI ¥314V ANOD3S 0100 IWIL IHL 1V 31V1S]

£10¢ 91 ¥3490L100 NO 000000000°00-00-¢l

¢y’ Old

68



EP 3 487 133 A1

VYIN

0 3N3N0 NOISSINSNYYL
NOYH LX3AN 3 LLINSNYYHL JNVYS
40 JNLL NOISSINSNYHL dIHIND3

VIN

L 3N3N0D NOISSINSNVH.L
WOAL LXIN QZLLINSNYL ANV
40 JALL NOISSINSNYHL a3dIN03Y

VIN

¢ 3N3N0 NOISSINSNYXL
WOHH LXAN A3 LIINSNYYL FNVYL
40 FNIL NOISSINSNVYHL d3dIN03Y

VIN

€3N3N0 NOISSINSNYH L
NOYS LXIN GILLINSNYYL JNVHS
40 JNLL NOISSINGNVH.L d=3dINDIY

VIN

¥ 3AN3N0 NOISSINSNYY L
ANQHS LX3N AL LINSNYAL SNVYHS
40 JNWLL NOISSINSNYHL a34IND3Y

¥IN

§ 3N3INO NOISSINSNYAL
NOYH LX3AN Q3L LINSNYHL VY
40 JNLL NOISSINSNYYL aadIN03d

&\aw%&& g \oo \m @2\9%8 Q

9 3NAN0 NOISSINSNYYH L
WOYH LX3N d3LLIINSNYYL INYYS
40 FNLL NOISSIWSNYL a3dIN03Y

(24 AN ) ANODIS 00$100000°0

£3N3N0 NOISSINSNYY.L
WO¥- LX3IN Q3 LLINSNYYL SNVYd
40 FNIL NCISSINSNVHL a3HIN03H

aNOD3S 00000000070

0 ININ0O NOISSINSNYHL
40 FNLL F79ISSOd NOISSINSNYY.L

aNOJ3S 0000000000

1 3N3N0 NOISSINSNY.L
40 JNLL F791SSOd NOISSINSNYYL

0L —~——

aNOO3S 000000000°0

¢ 3N3N0 NOISSINSNYHL
40 3NLL F7dISSOd NOISSINSNYYL

ANOO3S 0000000000

€ N3N0 NOISSINSNYHL
40 JNLL 379ISS0Od NOISSINSNYSL

aNOO3S 00000000070

¥ INAN0 NOISSINSNYHL
40 JNIL FTHISSOd NOISSINSNYY.L

aNOO=S 0000000000

S N3N0 NOISSINSNYHL
40 3NLL 319ISSOd NOISSINSNY Y.L

7, 9 30910 NOTSSINSNYHL
@v@\omw oomaoooo g \ \\ 40 AWIL T18ISSOd NOISSINSNY L
7 30500 NOISSINSNYSL
- ANOO3S 0000000000 40 TINIL T18ISSOd NOISSINSNYL
ISSINSNVHL ‘ -00:00: (s ENMEERGERNCELE
NSk | 210z ‘91 WIEOLO0 NO 005200000°00:00:2) ey \\\\\\ ozoomw 005200066 ﬁ§ INTH L B S 3L
NP | 2102 ‘91 ¥3EOLO0 NO 000400000°00:00:21 1 ANV 110291, mmmohuo zb 00S£00000°00:00:7, INIL TANLNA
NNl | 210z ‘91 2380100 NO 000000000°00:00:Z1 0) TNV 1102 91 5390150 z\o 000000010°65:66:) 1 INIL LNTHHND
. SNIL NOISSTASNWA L GaHINoaY
ETRAL JNIL LAYLS NOISSINSNYL GFTNAIHOS Qe o INVA aNY ‘3LL 3T8ISSOd NOISSINSNY.L
JWIL 39NLOA SNLLINTHAND

INOLLYZITVILINI ¥3.L4Y ANODIS 040°0 JWIL FHL LV 31V1S]
9 3N3N0D NOISSINSNYYL OL NI LLIMM S SANODISONVYN 005°1 4O INIL NOISSINSNYHL IHIN0TY HLM ¥ INVEL IHIHM 3SYD 40 FNdWVXE

ey Old

69



EP 3 487 133 A1

#

bl

9

m
1 SIXY TNIL < - - - - : - Y _ - v
D N3d077]  3s0d 350710 35079 35010 35010 35010 35019 | NOISa e
35070 P/7N3d077]  3som 35010 35010 35010 35010 ISOT0 | NolSa el
35070 350 N340 35019 35019 35010 35010 IS0 | NoSo Tl
35070 350719 35079 NIJO7 35070 350710 35010 3S0T0 | NOG oL
35010 350719 350719 350710 NIJO7 350710 350719 ISOT0 | NOISaIaNL
35010 350710 350719 350719 35010 P7N3d07]  3s010 3S010 | NOISa L
35070 350719 350719 35012 35010 35070 N34077Z] 35010 NOBaIaOD L
35010 35010 35019 350719 35019 35010 3500 /N340 oSO

s Ta T T T 918

000020000°00:00:z]  Zave 9ave sare yave eave zare Lave odve

005210000°00:00Z}
000S10000°00:00:Z}
005Z}0000°00:00:Z}
000010000°00:00:Z}
005200000°00:00:Z}
000S00000°0C:00:Z}
00S200000°00:00:Z 1

Z102 91 ¥390100 NO 000000000°00:00:¢1

[NOILYZITVILINI ¥31L4Y ANOD3S 1100 NIL IHL 1V T1vLS]

v Old

70



EP 3 487 133 A1

Y/N

0 3N3N0 NOISSINSNvA L
WOYd LX3N Q3LLINSNVSHL 3AVHS
40 JNIL NOISSINSNYYL a3dIN03Y

VIN

L 3N3N0 NOISSINSNYYL
WOH LX3AN A3 LLINSNYAL JNYdd
40 JNIL NOISSINSNYY.L a3dIND3y

VIN

2 3N3N0 NOISSINSNYYL
WOHH LX3IN A3LLINSNVAL JNVAS
40 INIL NOISSIWSNYHL a3dIND3

VIN

€ 3N3N0 NOISSINSNYY.L
NO¥H LXIN A3 LLINSNVYHL ANVHS
40 INLL NOISSINSNYYL a3dINDIY

VIN

¥ 3N3N0 NOISSINSNYY.L
NO¥d LX3N JaLLINSNVHL NV
40 FANILL NOISSINSNYHL a3d1N03Y

VIN

S IN3N0O NOISSINSNYYL
WO¥A LXIN A3 LLINSNVAL JWvdd
40 JNILL NOISSINSNYHL d3d1n03

VIN

9 3N3N0 NOISSINSNYYL
WOYH LX2IN Q3LLINSNVAL SNV
40 3NIL NOISSINSNYYL d341N03Y

(2} INVY) ANOD3S 00510000070

£3N3N0D NOISSINSNVYYL
WOY LXAIN QaLLINSNVAL JNVYd
40 JNIL NOISSINSNYH.L d3¥1N03Y

ANOJ3S 000000000°0

0 3N3N0 NOISSINSNYHL
40 JNIL 31€1ISSOd NOISSINSNVYL

AaNOJ3S 00000000G°0

1 3N9N0 NOISSINSNYHL
40 JNLL F1DISSOd NOISSINSNVL

GNODAS 00000000070

Z AN3ND NOISSINSNYY.L
40 JNIL F318ISSOd NOISSINSNVHL

ANOJIS 00000000G°0

€ 3NIN0 NOISSINSNYY.L
40 JNLL 318ISSOd NOISSIWSNVA.L

GNOD3Ss 0000000000

¥ 3N3N0 NOISSINSNYHL
40 JINLL 319ISSOd NOISSINSNYYHL

ANOD4S 000000000°0

S IN3ND NOISSINSNY YL
40 JNLL 319ISSOd NOISSINSNVYL

% % ? 3 3N2N0 NOISSINGNVIL
” 7 \\\ozo\omm 8888@%\ \ 40 INIL T19ISSOd NOISSINSNYL
z%mwmwﬁ_wn%% 1107 51 4380150 NO 005600000°00'00°7) 7 \\\\w m_\_@&m\\ QNOO3S 0000000000 o AL
NOISSINSNVL : 777, SNIL ZANLA ANV SNIL
o INSIvEL 1 7102 ‘91 4380100 NO 006200000°00:00:2 £ TNV \ \\ \ozoxomw ooomoommm 0 \\\\\ NN e A G 3L
NOISSINSNYYL . p—— %
O ONTIVEL 1 210z ‘91 4380100 NO 000100000°00:00:24 W ANV \tomxwr \wm\mE\oo NG 000500000-00- 8 ‘5 \ IWIL TNNLAS
z%m_vmmwm_uﬁ_w.u«@k £10Z *91 ¥IFOLOO NO 000000000°00:00:Z) 0 TNV Z 1102 9| mmmokoo zm 0000001 10°65:65:) 1 INLL LNTHEND
S SNIL NOISSINSNYIL OHIN0TY
31V1S JWIL LAV.LS NOISSINSNVYL Q31NAIHIS AL INVA QNY, 3HIL 3TEISSOd NOISSINSNY L

INOILYZIMYILINI ¥2L4Y ANOD3S 110°0 IWIL IHL 1V 31vLS] A3 1INAIHOS NIIQ SYH ¥ INvHd Y3 LAY T1dNvXT

¢ old

71



EP 3 487 133 A1

} SIXVY INLL <

4

[428

4

A

P}

000020000°00:00°¢}

005200000°00:00:C}

\ 4 A 4
Ar A A A A A A A A
N340 asow 38070 35019 350710 35070 38010 3S010 | Nosa il
35000 (/N340 3010 35019 35019 35070 35010 IS0 | Nofanan L
35070 35070 NGO/, 3soTo 35019 35070 35070 3S0T0 | NOBa L
350710 35019 35010 [//N34077] 35010 350710 35019 IS0 | Noeana
35070 35070 35012 35070 N3071 | asod 35070 IS0 | Noteanonanl
35010 35012 35070 35019 35010 VN30 35010 39010 | noroa vl
35010 35070 35010 35070 350719 3500 | R0 25010 |norsamieiil
35010 35019 350710 35010 35070 35010 35010 V399 norsaiienvaL
~
AR
Lave odve save pave edve eavs Lave oare
005210000°00:00:Z}
000510000°00:00:2} NS CRESS
005210000°00:00:} "ONVN 0052
000010000°00:00:}
005200000°00:00:Z}
000500000°00:00Z}

Z10¢ 91 94390130 NO 000000000 00-00-¢}

[INOILYZITVILINI ¥3.14Y ANOD3S ZL0°0 FWIL IHL 1V 31V1S]

9% Ol4

72



EP 3 487 133 A1

VIN

03N3N0 NOISSINSNYY.L
NOYH LXIN 3LLINSNYHL 3NVAS
40 JNLL NOISSINSNYY.L a34IND3d

VIN

L AN3N0 NOISSINSNYY L
NOYH LX3N A3 LLINSNYAL Nvdd
40 JNIL NOISSINSNYY.L d3dIN03

VIN

2 3N3ND NOISSINSNYYL
NO¥d LXIN Q3 LLINSNYHL JNVHd
40 JNIL NOISSINSNYYL d3¥1N03d

VIN

€ ININO NOISSINSNYYL
NC¥4 LX3N GLLINSNYAL WY
40 JNLL NOISSINSNVIL d3dIN0IA

VIN

¥ 3N3N0 NOISSINSNYYL
NOYd LX3IN QI LLINSNYYL INVYS
40 FNLL NOISSINSNYYL A34INDIY

VIN

S IN3N0D NOISSINSNYY.L
NO¥d LX3N QI LLINSNYYL ANV
40 ANIL NOISSINSNYHL d3d4INDIA

VIN

9 3N3N0D NOISSINSNYHL
NOYd LX3N Q= LLINSNYYL JINVYd
40O JNLL NOISSINSNVYL d34IN03d

(z1 INVHH) GNODIS 00$1L00000°0

£ 3N3NY NOISSINSNYY L
WO LXAN 3 LLINSNYYL 3INYHS
40 JNLL NOISSINSNYYL d3dIn03d

GNOO3S 6000000000

0 3N3N0 NOISSINSNYHL
40 INLL 318ISSOd NOISSINSNYHL

aNOJ4S 000000000°0

L 2N3AN0 NOISSINSNYHL
40 FNIL F19ISSOd NOISSINSNYHL

GNOJ4S 000000000°0

¢ 3N3N0 NOISSINSNYY L
40 JNILL F19ISSOd NOISSINSNVYHL

ANODZS 0000000000

€ 3NNV NOISSINSNYY.L
40 INILL 379ISSOd NOISSINSNVHL

UNOD3S 00000000070

¥ 2N3N0 NOISSINSNYYL
40 ANIL F19ISSOd NOISSINSNYHL

L L
INOT3S 005700000° 0777

S AN3NV NOISSINSNVHL
40 JNILL 378ISSOd NOISSINSNYH.L

9 3NNV NOISSINSNYHL

GNOOZS 0000000000 40 IWIL F19ISSOd NOISSINSNWL

NOISSINSNVIL , — ) Z 3NEN0 NOISSINSNVAL

O ONILA | £40Z "91 ¥IEO0LO0 NO 00$£00000°00:00:Z+ 4 ANV aNODIS 000000000°0 10 TR eSS MO S NSvaL
NOISSINSNVHL A — ENECGERS

COTINSNVEL 140z ‘91 4380100 NO 005200000°00:00:21 € TNV \ \ \ozoomw 0005008860 \\ NG S O L L
NOISSINSNVAL | ) 079} 4380100 NO 000100000°00:00:Z1 FETE 1107 ‘9L mmmoBo ) NO 000500000°00:00:7 | JNIL 3HNLNA

HOd DNLLIVM T
NOISSINSNVEL | /147 91 4390100 NO 000000000°00:00:ZL TR 1107 91 H380150 NO 00000071 0'6S:6¢: ' AL LNTHHND

04 ONLLIVA 2390, 999

—— SIL NOISSINSNVHL A3diNoay
3LVLS JNIL LEYLS NOISSINSNVYL G3INAIHOS I Ina aNY ‘FWIL 318ISSOd NOISSINSNYL

INLL FHNLNS FWLL INTHHND

[NOILLYZITYLLINI ¥314Y ANODIS 210°0 INIL IHL LY 3LVLS] AAHO1T4T34d N33 SYH T XIANI LSIT 40 AYLING ¥AL4Y T1dNYXI

L¥VOld

73




EP 3 487 133 A1

4

il

9}

o
FSIXV INIL < A A A A A A u” A A ¥
/N3d97 ] 3s070 350710 35010 35070 35010 35010 35070 | NOBaa L
35070 ZN3d077] 35070 35010 35010 35010 35010 ISO0 | O L
35070 35010 [//N3d077]  3S010 35010 35010 35010 3010 | NoGami L
350710 35010 35070 [N3d077] 3010 35010 35070 IS0 | ool
35070 35070 35010 35070 [ZN3d0771 3s010 35010 35010 | Noteo L
35010 35010 35010 350719 350710 N3d07 ] 35010 IS0 | NOL oL
35010 35070 35010 35070 38070 35070 P7/N3d07Z]  3S070 O
35070 35010 35010 35070 350710 35070 35010 99 nolsenionwal
AR
000020000°00:00:21 Lave oave sare yave €ave cave 1ave 0are
005210000°00:00C}
000510000°00:00°Z}
00$21.0000°00:00°Z
000010000°00:00°Z1
005200000°00:00:Z}
000500000°00:00Z}
00$200000°00:00°Z}

/102 91 ¥350100 NO 000000000°00-00-¢}

[INOILYZITVILINI ¥314Y ANOD3S €10°0 SWIL FHL 1V 31V1S]

v Ol

74



EP 3 487 133 A1

VIN

0 3N3ND NOISSINSNVYL
NO¥A LXIN AILLINSNYAL INVYYA
40 JNIL NOISSINSNYYL d3dIN03d

VIN

L AN3aN0 NOISSINSNYYL
NO¥H LXIN Q3 LLINSNVAL JWVYS
40 3NIL NOISSINSNVYYL d3diN03A

VIN

€ 3N3N0 NOISSINSNYYL
NOY¥H LXIN Q3 LLINSNVY L JNVS
4O FNIL NOISSINSNY.L d3d4IN03A

VIN

€ 3NANO NOISSINSNYY.L
WO¥H LX3IN Q31 LINSNVYL SNVYHS
4O JNIL NOISSINSNYYL d34iN03

¥ IANINO NOISSINSNYHL
NOY¥H LX3IN J3LLINSNYYL JNVYS
40 JNIL NOISSINSNYY.L d3d1N0Zd

\w\\\\\\\\\\\\

S 3NINOD NOISSINSNYY.L
NOYH LXIN A3 LLINSNVAL JNVHS
40 TNIL NOISSINSNVL dI3dINDIY

ZL —

93N3N0 NOISSINSNYHL
NO¥d LXIN QA LLINSNVAL NV
40 JNILL NOISSINSNYYL 3HIN03A

7
(2} ANvEd) N Om oomrooooo o
\ )

£23N3ND NOISSINSNYHL
NO¥S LXEN O3LLINSNYYL SWVHS
40 JNLL NOISSINSNYHL g3dinDIY

ANODO3Ss 00000C000°C

0 3N3ND NOISSINSNY L
40 JNLL 319iSSOd NOISSINSNVYHL

ANOJJS 0000000000

1 3NINO NOISSINSNYHL
40 JNLL 3T9ISSOd NOISSINSNVL

VL

aNOD3S 0000000000

¢ N3N0 NOISSINSNVYL
40 ANLL 31dISSOd NOISSINSNVHL

aNOD3s 0000000000

€ AN3IN0 NOISSINSNVYL
40 FNIL F191ISSOd NOISSINSNYH.L

¥ ANINO NOISSINSNYYL

UNOD3S 000000000°0 40 INIL T19ISSOd NOISSINSNYL
Y % \ S ININD NOISSINSNVHL
% \W“ aNoS oomwooooo 7, \\ 74 40 3NIL 3181SSOd NOISSINSNYRL
INOD3S 0000000000 9 SNEN0 NOISSINSNYRIL

40 3iNLL 3181SSOd NOISSHASNYEL

NOISSIASNY L

£10Z ‘9} ¥380.L00 NO 005€00000°00:00:Z)

£39N3N0 NOISSINSNvYL

T X7 \\ azmvo\m\w 88808 \\\\\
40 ONLLIVM INOS 09 7 10 siNil 37915500 NOISSINSNYL
NOISSINSNVEL , — EEN G ERCELT
(OISSINSNVEL | 210z ‘91 ¥380100 NO 005200000°00:00:Z) £ TNV \\\\\\mzwwmw m%moogm i \\ \\ A N e A N 2L v
NOISSINSNVEL || 47 9} 5380100 NO 000100000°00:00:ZL 1 NN \ 1107 9L mmmoﬁoo NG 000600000-00:00:7 JNIL FHALNA
HO4 ONILLIVW e AR, \

NOISSINS NV _ —

102 '9) ¥3FOLD 00: NIHENO
(CISSINSNVY. 0190 NO 000000000°00:00:Z} e 109 913380150 NO 00000081 0°66:66 1177 JNLL INTHY

E—— ST NOISSINSNVEL GIaINDd
A1viS TNIL LHVLS NOISSINSNVAL QI TNAIHOS | (SR 2MVA aNY ‘SIIL F78ISSOd NOISSINSNYAL

ANLL FANLN- FWEL INIHHNO

INOLLYZIMWILINI Y314V ANOD3AS €3,0°0 INLL FHL 1V 31V1S] S1SIXE F18ISSOd SEONINAIHOS HOIHM 8O- SNYY- ON FHIHM 3SYO 40 ITdINVXT

6% Old

75



EP 3 487 133 A1

3

il

e

A

P}

Y

P v v
FSIXV ANIL < A 7y 7y y 7'y yy X A )
\ 7 a1 03Nn=N0
N340 35010 35070 35070 35010 35010 350710 38010 | NOISSINSNYNL
35010 [7/N3d9 35010 35010 350710 35010 35010 350710 zo_mwﬁ%zwm i
35070 35010 [77N340 350710 35079 35070 350710 35019 | NoGaiiari
35070 35070 35070 ZN3d077Z)  3S010 35070 35070 35010 | NOGa L
35010 35010 35010 35010 \\zmmo\\ 35010 350719 350710 zo_mw_w,_m_%z&m N
7
35070 350719 33010 35010 38070 [77N349 350710 350710 zo_mmwﬁw:zwm |
35010 35010 350710 35070 33010 35070 /N340 IS0 | Noloai
% v RIENERS
35070 350710 35010 35010 35010 35010 35010 ZN3d07 ] NolSINSNwaL
000020000°00:00:zL]  Lave odve save yave eave zave Lave oave
00$10000°00:00:2L
000510000°00:00:Z}
006Z10000°00:00:Z1
00001.0000°00:00:Z)

005200000°00:00:C1
000500000°00:00:21
00%200000°00:00:C}

Z10¢ 91 ¥=3901.00 NO 000000000°00-00-¢}

[NOLLYZITVILINI ¥314Y ANOD3S #1.0°0 INIL FHL LV 31V1S]

099ld

76



EP 3 487 133 A1

YIN

03NIND NOISSINSNVY.L
WOHd LXIN G3LLINSNVYYL SNvYd
40 ANIL NOISSINSNVH.L d341N03Y

VIN

L ININD NOISSINSNYY L
NO¥H IX3IN J3.LLINSNYYL NV
40 JNIL NOISSIWSNVL d3x1N03Y

VIN

Z ININ0 NOISSINSNYYL
WO¥d LX3N G31LINSNYYL SNV
40 AL NOISSINSNY¥L g341N03d

vIN

€ AN3N0 NOISSINSNYA.L
NO¥A LXIN O3 LLINSNYYL JAVES
40 JNLL NOISSIWSNYHL a3¥3iN03d

VIN

¥ 3N3N0 NOISSINSNYY.L
WO¥H LX3IN Q3 LLINSNYYL AV
40 GNIL NOISSIWSNVHL d33IN03Y

VIN

S 3N3N0 NOISSINSNVHL
WOY¥d LXIN JaALLINSNVYL ANYHS
40 FWLL NOISSIWSNYYL d3HINDIY

YIN

93N3ND NOISSINSNVYL
NO¥H LX3IN A3 LLINSNVYL JNYHS
40 JNLL NOISSINSNYYL d3d51IN03d

(2 INVYL) ANOD3S 00610000070

£3N3ND NOISSINSNVYL
WOYd LX3N d31LLINSNVYYL JNYHd
40 JWLL NOISSINSNYYHL d391N03Y

aNOD3S 0000000000

0 N3N0 NOISSINSNYHL
40 JNILL 3191SSOd NOISSINSNVLL

ANOOHFS 000000000°0

} 3N3N0 NOISSINSNVHL
40 JNLL F18ISSOd NOISSINSNYYL

aNOD3S 00000000070

¢ 3NIN0 NOISSINSNVAL
40 INILL 31dISSOd NOISSINSNVY.L

ANOJ3S 000000000°0

€ N3N0 NOISSINSNVYHL
40 JNILL FT79ISSOd NOISSINSNYL.L

ANODHS 00000000070

¥ 3N3N0 NOISSINSNVAL
40 FNILL F19ISSOd NOISSINSNY L

aNOJ3S 005200000°0

S 3NIND NOISSINSNYAL
40 JWILL F19ISSOd NOISSINSNYHL

ANOD3S 000000000°0

93N3N0 NOISSINSNVHL
40 JNILL F18ISSOd NOISSINSNVY.L

NOISSINSNVEL h — : Z 31300 NOISSINSNVEL
HO< ONILIVAA Z10Z "9) ¥3801L00 NO 005£00000°00:00:21 P ANV ANOO3S 00000000070 40 INIL T19ISSOd NOISSINSNYHL
NOISSINSNVIL _ — 77 IWIL9N1NS ONY AL
el 1 110z ‘91 4380100 NO 005200000°00:00:2 £ I /5505555 § /N e
NOISSINSNVAIL . — : 7
IOISSINSNVEL [ /102 ‘91 4380100 NO 000100000°00:00:21 TETE 155 S0 050 ooowwowoo 00007} 3L 3ANLNd
NOISSINSNYHL : — 77 %
ISTNTNYSL 110z '91 4380100 NO 000000000°00:00:Z1 O NV 0% 9 4390190 NO 000000510 66°66'1 1/ FNIL INTHIND
—— SIIL NOISSINSNVHL CSdiNOTY
31vis L 1UVLS NOISSINSNYYL AFTNAIHOS | oo I N ‘JNIL T18ISS0d NOISSINSNVRL
TNIL FEN LN FALL INFHHNO

[NOILVZITVLLINI ¥3LdY ANODIS +40°0 INIL IHL LY TLV1S] 03ddOLS S WL IHNLNA 40 ILYAdN HOIHAM NI TTdINYXE

1GOl1d

77



EP 3 487 133 A1

4

Sil

3}

A

2

Y

+SIXY ANIL < 7y yy y'y y'y 7y yy X A Yy .
 N24077] 35070 35010 350710 35070 350719 35070 3S0T0 | NoBaa L
35010 P7ZN3d9 35019 35019 35019 35019 35079 3S010 | Nots ol
35010 35070 /N30T m_wod 35010 35019 35079 IS0V | NoSoe L
350719 35019 35010 P7N3d077] 35079 350719 35010 IS0 | NOSaI L
35079 35010 35010 35019 NIJOZ/ 3s010 35070 IS0 | Nosa L
35010 35019 3501 350719 3500 [7N3d077] 3010 3500 | OBl
350719 35010 35010 35019 35019 35010 P7N3d077] aso10 NOaE
35070 35010 35012 35019 350710 35010 35000 /N3 Nolsanand L
NN R E
000020000°00:00:2L]  2ave save save yape edve zave Lave oare
005.10000°00:00:Z}
000540000°00:00:Z}
00§210000°00:00:Z}
000040000°00:00°Z}
00$.00000°00:00:Z)
000S00000°00:00:Z}
005200000°00:00:Z}

/102 81 ¥=390100 NO 000000000°00-00-¢t

[NOILVZITVILINI 8314V ANODJ3IS G100 INIL IHL LY F1V1S]

¢G9Ol

78



EP 3 487 133 A1

VIN

0 3N3ND NOISSINSNYY.L
NO¥H LXAN Q3 LLINSNVYL HINVHS
40 JNIL NOISSINSNVHL 3¥INDIY

VIN

1 3NAND NOISSINSNYL
INOYH LXAN O3LLINSNVHL JNVYS
40 INLL NOISSINSNYAL AIHINDIY

VIN

2 3N3ND NOISSINSNYY.L
NO¥H LX3N Q3L LINSNVYL NV
40 JNLL NOISSINSNYYL d3d1N03d

V/N

€ 3NAND NOISSINSNYHL
WOY LX3N UdLLINSNYYL ANVY
40 INIL NOISSINSNYH.L d3d1N0AY

V/IN

¥ 3N3AN0 NOISSINSNYLL
NOYA LX3IN d1LINSNVYL INYY
4O JNLL NOISSINSNYH.L QI31N03Y

VY/N

S IN3IND NOISSINSNYY.L
WOYH LX3N 3 LLINSNVYAL FINV
40 ANIL NOISSINSNYYL d331N03H

Y/N

9 3N3N0 NOISSINSNYHL
WO¥H LX3N Q3 LLINSNYYL SNVS
40 INILL NOISSINSNYYL A3HIN03Y

(¢ Anwd4) GNODAS 005100000°0

2 3N3N0D NOISSINSNVYL
NO¥A LX3N QA LLINSNYYL JNVHA
40 FNLL NOISSINSNV Y.L A3d1N03

ANOD3S 00000000070

0 IN3ND NOISSINSNYY.L
40 JNLL F181SSOd NOISSINSNYHL

AaNOD3S 00000000070

L AN3N0D NOISSINSNVY.L
40 INIL 379ISSOd NOISSINSNYYL

aNOJ3S 000000000°0

¢ 3NIND NOISSINSNVH.L
40 JNIL 319ISSOd NOISSINSNYHL

QNOOHS 000000000°0

€ ININO NOISSINSNVH.L
40 JNLL 3191SS0d NOISSINSNYHL

ANOJ3S 000000000°0

¥ 3N3N0 NOISSINSNYH.L
40 JNLL 379ISSOd NOISSINSNYHL

ANOJ3S 00520000070

S JAN3IND NOISSINSNYYL
40 JNLL F191ISSOd NOISSINSNYHL

9 3N3ND NOISSINSNYHL

ANOD3S 0000000000 40 INIL FTHISSOd NOISSINSNYL
NOISSINSNVA L _ — ; 2 3N3N0 NOSSINSNVEL
SISVl | 210z ‘91 ¥380100 NO 005€00000°00:00:21 7 INVR QNODIS 000000000°0 40 SR N I oSE L
NOISSINSNVEL . — JWIL ZanLNS ONY SN
O ONILIVM 2102 '91 ¥390LD0 NO 005200000°00:00:21 €4 ANvdd \\\ ONODIS 000500586° o»\\\ \\\ INTHAND NIIMLIE IONIHISH1A IALL
NOISSINSNYEL 1 110 ‘01 ¥380L50 NO 000L00000°00:00:ZL L ANV 07 9, 53890 150 NG 000500000 00'00 7, _ JNIL THNLNS
NOISSINSNVELL , —
£102 9L ¥38010 00000 :00°
OISSINSNIvEL O NO 000000000°00:00:Z} 0 IV 102 91 3E0190 NO 000000510 65265 il INIL INFHANO
JINVHA AINIL NOISSINSNVYL azxyINo3Y
31V1S JNIL 1YVLS NOISSINSNVHL AFTINAIHOS | ggindaing ANTVA NV ‘3L F18ISSOd NOISSINSNYAL
‘NI FENLN INLL INTHEND

[NOILYZIVILINI 3314V ANOD3S §10°0 IWIL 3HL 1Y 31vLS] d3ddOLS SI INILL FANLNL 40 3LvAdN HOIHM NI 31dINVX3

€GOl

79



EP 3 487 133 A1

91

; 5

< . >

}SIXY INLL < A A A A A A “n A A .
%3507 35010 | 3sow | 3sow | asown | a3soto | =3so0 [ 3s0m0 O il
3501 V34977 3so | 3sow | 3sow | 3s010 | 3s010 | 350W OIS il
35010 | 3s0T0 Bal] asoto | asoo | 3so | 35070 | 35010 |womsainenvil
350w | 3sow | 35010 VRBOH)) Fso0 | 3sod | 35010 | 3500 |nomsainenval
35010 | 3s010 | 3S010 | 35070 [7N3J07Z 3so | 3s010 | 3s010 A
35070 | 3s010 | 3SO0 | 3S010 | 3S00  77N3d9 35010 | 3S010 | notonie
S50 | aFsoo | 3sow | dsow | 30w | 35010 VRSO 35010 |norsenmenvil
3so | Fsono | 3son | aFsow | 3sow | Fsow | 3501 BBIO nowsanivl

NEERREEEREEEE
0000Z0000°00:00:ZL Lave 9ave save yavye eave °are Lare oave
005410000°00:00:Z)
00040000'00:00:Z
005240000'00:00:Z}
000040000'00:00:Z}
005£00000'00:00:Z}
000S00000°00:00:Z}
00SZ00000°00:00:Z}

Z10¢ 91 ¥2901D00 NO 000000000°00:00-¢tk

[NOILVZIMVILINI ¥3L4Y ANODIS 910°0 INIL FHL 1V I1VLS]

G Old

80



EP 3 487 133 A1

VIN

03N3ANV NOISSINSNY YL
NQYH LX3IN 3LLINSNYHL JNVH
40 JNLL NOISSINSNYY.L A3din03d

V/N

L INIAND NOISSINSNY Y.L
WO¥D LXIN 3L LINSNYHL SWYHS
40 JNLL NOISSINSNY Y.L a341n03Y

VIN

¢ 3N3N0 NOISSINSNYY.L
NO¥A LX3IN TALLINSNYHL SWYAL
40 JNILL NOISSINSNYY.L d3dIN03Y

VIN

€ JN3N0 NOISSINSNYY L
NO¥A LXIN Q3 LLINSNYAL SNVHd
40 JNIL NOISSINSNYY.L d3HIN03Y

VIN

¥ 3N3N0 NOISSINSNYH.L
NOYH LXIN A3 LLINSNYHL INVH
40 JNIL NOISSINSNVHL d3dIN03Y

VIN

§ 3N3N0 NOISSINSNYYL
WO LX3IN Q3 LLINSNYHL 3NV
40 JNIL NOISSINSNYYL d3HIN03Y

Y/IN

9 3N3N0V NOISSINSNYY.L
NOYd LX3IN Q3 LLINSNYHL 2NV
40 FNLL NOISSINSNVYYL d3diN03d

(z INvH) ANODAS 0051000000

£3N3N0 NOISSINSNYY.L
NOY4 LX3IN 3 LLINSNYYL dNVHd
40 TNIL NOISSINSNYHL a34in03

aNOO3S 00000000070

0 IN3ND NOISSINSNYYL
40 JNILL F19ISSOd NOISSINSNYHL

ANQOJ3S 00000000070

L ANIN0O NOISSINSNYY.L
40 3NIL F18ISSOd NOISSINSNYHL

GNOOHs 00000000070

¢ 3N3N0 NOISSINSNY YL
40 JNIL F79dISSOd NOISSINSNY YL

aNOOHS 600000000°0

£ 3N3ND NOISSINSNYHL
40 INIL 31GISSOd NOISSIWSNVHL

ANOD3S 0000000000

¥ N3N0 NOISSINSNYH L
30 JNILL F1dISSOd NOISSINSNYHL

GNODAS 0052000000

S 3NAND NOISSINSNY YL
40 3L 3791SSOd NOISSINSNYHL

ANOJ4S 0000000000

9 AN3NO NOISSINSNYY.L
40 JNLL 378ISSOd NOISSINSNYYL

NOISSINSNVAL . — . Z 3N3N0 NOISSTNSNYEL

o oNtvak | 210z ‘91 ¥380100 NO 008800000°00:00:21 T QNODSS 000000000°0 10 T e (e
NOISSINSNYHL _ — % 7777777 SNIL 39NN ONY SNIL

O oL | 10z ‘o1 ¥38OLO0 NO 005200000°00:00:ZL € TNV \\\ \ ozooum 000500736’ 5 \\ \ TN A L 3L
NOISSTNSNYEL , — 55 55

ot Ntk | 210z *91 ¥380190 NO 000100000°00:00:21 T \:ow\ov \mmmo%o NO 990£00000°00'00; "% INIL INLNA

. e
NESINSNVYL | /102 ‘91 ¥380.100 NO 000000000°00:00:Z1 0) TNV \\tom 9l wm_m\wk\o NO 00000091 0°65:65:1 177 IWIL INIHEND
E—— SNIL NOISSINSNYHL aFdiN0aY
ETIL INIL LYYLS NOISSINSNYXL GI1NAIHOS A INTvA aNY ‘INIL 318ISSOd NOISSINSNYH.L

‘FNLL FANLNS FNILL INTHEND

[NOLLYZI'VILING ¥314Y ANOJIS 9L0°0 IWIL IHL LY FLY.LSI AFddOLS ST INILL FANLNA 40 ILYAdN HOHM NI T1dWYXE

¢Gold

81



EP 3 487 133 A1

3 SIXV INLL <€

#

FAN

A

P}

0000¢0000°00:00-Cl

005.00000°00:00-C}
000S00000°00:00-C

00S200000°00:00:C}
7102 91 93901200 NO 000000000°00:00-¢t

\ 4 A
Jr A A A A A A A A
Nad07]  3s00 35010 35010 35010 350710 25010 ISOT0 | NOo
35010 [//N3d0 350710 350710 35010 350710 35070 IS0 | NOtaa L
35010 3500 [//N3d077]  3s0T0 350710 350710 35070 3S0T0 | NoGaail
35010 33070 35010 P77N3d07 350710 35070 35010 35010 | Noban i
35010 35070 350710 350710 NIJOZZ] aso1d 350710 IS0 | NotsaiL
350710 35010 35010 35010 35070 P/N3d07Z)  3s019 IS0 | Noloail
35070 35070 350710 35070 35010 3500 /N3d07Z]  3S010 OB L
350710 35010 35010 35070 35070 35019 35010 N5 nolsaimsnveil
e oo lalalals
Lape 9dbe sabe pave edve zdve Lave odve
005410000°00:00:Z}
000510000°00:00:Z}
00$210000°00:00:C}
000010000°00:00:Z

[INOILVZITYILINI 3314V ANOD3IS £10°0 IWIL FHL 1V 31VIS]

9G¢'Old

82



EP 3 487 133 A1

VIN

03N3N0 NOISSINSNY L
NO¥H LX3N CILLINSNYHL SNV
40 INILL NOISSINSNY YL d3dIN03Y

VIN

L 9N3N0 NOISSINSNYHL
NO¥H IXAN CILLINSNVYL 3NV
40 FNLL NOISSINSNYHL d34IN04

V/N

¢ 3N3ND NOISSINSNYY.L
INOY LXAN dILLINSNYYL SNV
40 INLL NOISSINSNYYL GIAIN0IY

VIN

€ ININD NOISSINSNYY L
INOYH LX3N ILLINSNYYHL INVYA
40 JNLL NOISSINSNVYL 341N03d

VIN

+ INAND NOISSINSNVYL
NO¥d LXIN GELLINSNVYL SNV
40 JWIL NOISSINSNY Y.L 351N03N

VIN

S ININD NOISSINSNYYL
WOMH LX3N GALLINSNVYL FNVHS
40 FNLL NOISSINSNVYHL d3¥IN03Y

YIN

93N3N0 NOISSINSNYH.L
NOY LX3IN GILLINSNVYL WYL
40 JNLL NOISSINSNYYL a34IN03Y

(74 3NvY) ANODIS 005400000°0

£3N3N0 NOISSINSNVYL
NOYd LX3N O3LLINSNYY L SNYdS
40 JNILL NOISSINSNYY.L a3HIN03H

0 3MN3N0 NOISSINSNYY L

GNOD3S 000000000°0 40 FNIL F1FISSOd NOISSINSNVA L
; T SN9A0 NOISSINSNVEL
UNQJ3S 690000000°0 40 JNIL F19ISSOd NOISSINSNY 4L
: Z N3N0 NOISSINSNYIL
QNOJZS 000000000°0 40 FNIL TT18ISSOd NOISSINSNY L
: € SN3N0 NOISSINSNYYL
ANOJ3S 000000000°0 40 JNIL T18ISSOd NOISSINSNYL
- % N3N0 NOISSINSNYEL
UNOO3S 000000000°0 40 INIL T19ISSOd NOISSINSNYL
: S 3N3N0 NOISSINSNYEL
(NOJ3S 005200000°0 40 AL F18ISSOL NOISSINSNYL
y S IAEN0 NOISSINSNYHL
UNOJ3S 00000000070 40 TINIL S18iSSOd NOISSINSNYHL
NOISSINSNvY L ‘ -00:00- : Z 3n3aN0 NOISSINSNYHL
o Tl 1 210z ‘91 238000 NO 005€00000°00:00°Z ¥4 TNV GNOD3S 000000000°0 40 T . il
NOISSINSNVEIL _ — WL T9NLN3 ANY SAIL
IASSINSNYSL 1407 '91 ¥380100 NO 005200000°00:00:1 e \ \\azoomm 900500556- & \\ NG L O S L
NOISSINSNVYL | ) | 02 g1 4390100 NO 000L00000°00:00:21 L TN 710; \S\mm\amﬁmo zo\mmommoooo 00; 8 4 JNIL FHNLNA
U0 ONILIVM -L0- \ g %
. \ 7/
N TSNVEL | 210z ‘91 8380100 NO 000000000°00:00Z1 OF ANV 1107 @\F \mwmg ONO 000000/1,0°65:65, :\ AWIL INTHEND
g TAIL NOISSINSNVHL aIgn0Td
aLvis INIL LYVLS NOISSINSNYAL a3 TINAIHOS AL anvA ONY ‘SNLL 318ISSOd NOISSINSNY ML

FNLL SHNLNL FNLL LNIHAUND

[INOLLYZITVLLINI Y314V GNOD3S £10°0 IWIL FHL 1V 31v1S] AAddOLS S13WIL FANLNA 40 ALvAdN HOIHM NI ITdNYXE

LS Old

83



EP 3 487 133 A1

8L1

5 9
< - >

}SIXV INLL < A A A A A A “” A A :
N307] 35070 35019 35010 35070 35019 35010 IS0 | ool
35070 ZN3d077) 350719 35010 35010 35010 350710 IS0 | Nolsairarl
35010 35070 P/N3d077Z)  3S010 35010 35010 35010 IS0 | NoGairmariL
35070 35070 350710 NI 35070 35010 35070 35010 | NOSaerL
35010 35010 35010 35070 ZN3d077)  3so0 35010 IS0 | Noteo L
350712 35010 35010 35070 35010 [/N3d0 350710 IS0 | NOBa |
38070 35070 35010 35010 350710 3500 /N3d077]  3S0T0 NomananD L
35010 35010 35010 35010 350710 35010 35070 NZI Nors anenvaiL

AR R EEE
0000Z0000°00:00:2) ,ave oave sare yave eave cave Lave oave
005.10000°00:00:Z}
0005+0000°00:00:Z}
00$210000°00:00Z}
000010000°00:00°Z}
005200000°00:00°Z}
000$00000°00:00°Z}

005200000°00:00:C}

/102 9] ¥380130 NO 000000000 00-00-¢L

INOILYZITVILINI ¥314Y ANODIS $86666°0 JNIL IHL LY F1V1S]

8GOl

84



EP 3 487 133 A1

VIN

03N3N0D NOISSINSNYYL
WO¥H LXAN A3 LLINSNVYL NS
-0 JNLL NOISSINSNYYL d3dIN03Y

VIN

1 3NaN0 NOISSINSNVYHL
NOYH LX3N QALLINSNVYL JNVYd
40 JNLL NOISSINSNYL gJdIinD3d

VIN

2 3N3N0 NOISSINSNYYL
NO¥- LX3IN QI LLINSNVHL JNvVYES
40 FNLL NOISSINSNYX.L d3dIN03d

VIN

€ 3N3INV NOISSINSNYHL
NOY LX3IN A3 LLINSNVHL ANV
40 ANIL NOISSINSNVYL a3udINDIY

/N

¥ 3N3N0 NOISSINSNVYL
NO¥- LX3N I LLINSNYYL SNV
40 ANIL NOISSINSNYHL d3dIND3Y

VIN

S 3N3INT NOISSINSNYHL
NOXH LXIN A3 LLINSNYYL SNV
40 ANIL NOISSINSNYAL d3AIN03Y

VIN

9 3N3N0 NOISSINSNYL
NOYL4 IX3N A3 LLINSNYYL JNYY S
40 SNIL NOISSINSNVAL a3xlnDay

(24 INVHL) ANODIS 0051000000

£ 3N3N0 NOISSINSNYHL
NOYS LXAN A3 LLINSNYYL SNYdd
40 JNIL NOISSINSNVYHL J3dINDIY

ANOJ3S 000000000°0

0 3N3ND NOISSINSNYHL
40 INILL I19ISSOd NOISSINSNYH.L

aNOJ3S 000000000°0

L ININD NOISSINSNYHL
40 FINILL F19ISSOd NOISSINSNVH.L

ANOJ3S 000000000°0

Z 3N3N0 NOISSINSNYHL
40 JNLL FTEISSOd NOISSINSNYHLL

ANODHS 000000000°0

€ 3NIND NOISSINSNYH.L
40 INLL F19ISSOd NOISSINSNYYL

aNOD3S 000000000°0

¥ '3N3N0 NOISSINSNYEL
40 FNILL F19ISSOd NOISSINSNVHL

GNOD3S 0052000000

S 3NIND NOISSINSNYHL
40 JNIL F151ISSOd NOISSINSNYHL

QNOO3S 000000000°0

9 3NAND NOISSINSNYHL
40 JNLL F79ISSOd NOISSINSNYY.L

NOISSINGNVEL h o : Z3M3N0 NOISSISNYEL
OISSINSNVEL | /102 ‘91 ¥380.90 NO 00S€0000000:00°21 oy GNOO3S 000000000°0 10 TR SN
NOISSINSNVEL . — i caeas e SWIL I9NLN ANV 3NIL
OISSINSNVEL | 107 ‘91 438090 NO 005Z00000°00:00ZL Ty 093 900020050 6 777/ i N s SonGs i 3w
L
NOISSINSNYEL 1 110 *91 ¥380100 NO 000100000°00:00:C} 1 ANV 1107 5, 5380 50 N 000500000°00°00°2 17/ 3L 3L
NOISSINSNVAL 1,10 91 ¥380.L00 NO 000000000°00:00:Z} o 10t g ‘656" WIL LNHENO
o oA 100: e 1102 9, $3801 50 NO 09058655665 5} | L L
E—— SWIL NOISSINSNYL QZuINsay
aLvls ML LYVLS NOISSINSNVEL GFTNAIHIS | qsrnddd o 3MvA GNY ‘3iALL S1ISSOd NOISSINSNL
NI 3ENLNS FNLL INFIHND

[NOILYZITWILINI ¥314Y ANOOJIS §86666'0 INIL IHL 1V JLY.LS] SANODIISOHUOIN 0Z S| FONIHIHIA IWIL 40 TTOHSTZUHL HOIHM NI FTdINYX3

659 9l4

85



EP 3 487 133 A1

6Ll

A f

o
}SIXY L < A A A A A A “" A A Y
034971 aso | a3sowo 350710 35079 350719 35010 | 300 |nolaimeol
35010 [//N3d07Z4 35010 350719 35010 | 3som 35010 | 35010 |Noainwl
350719 35010 [N3407 3010 35019 35019 35010 | 35010 |nobonamoni
35019 35019 3010 /N340 35019 35019 350719 35010 | ool
35019 35019 35019 35010 77N340771 30719 35019 IS0 | NOea L
35070 35010 | 3010 350712 35010 B0, 35010 | 35010 |noisamshval
350710 35070 | 350710 35070 350710 35010 Naa0l), 35O | norsaminwil
35019 35070 | 3SOT0 350710 350719 350719 350719 NG ot L
R
000020000°00:00:2) Lave oave save ¥ave eave cave Lave 0ave
00$2L0000°00:00:Z}
000510000°00:00:Z}
00$Z10000°00:00:Z}
000040000°00:00:Z
00$.00000°00:00°Z}
000500000°00:00:Z}
005200000°00:00°1

2102 91 9390100 NO 000000000°00-00-¢t

INOILYZITVILINI Y314V ONOO3S 9866660 JNIL FHL LV 31V1S]

099I4

86



EP 3 487 133 A1

VIN

0 3N3N0 NOISSINSNYYL
WO¥ LX3IN QI LLINSNYYL SNYYd
40 FNILL NOISSINSNYYL d3¥IN0=Y

YIN

L ININD NOISSINSNYIL
NOY4 LXAN Q3 LLINSNYY L ANYYS
40 INIL NOISSINSNVYL g1dIND3

VIN

23N3N0D NOISSINSNYH L
NOYd L X3IN Q3L LINSNVYYL ANV
40 JNLL NOISSINSNYY.L d341IN03Y

V/IN

€ 3N3ND NOISSINSNYHL
NOYL LXIN A3 LLINSNYYL ANVHS
40 JNLL NOISSINSNYHL 33HIN03H

VIN

#3N3IND NOISSINSNY YL
WO™S LXIN 3L LINSNYHL 3NYEd
40 JNLL NOISSINSNYYL d341IN0D3A

VIN

§ 3N3N0 NOISSINSNYY.L
WOHd LX3N G LLINSNYHL WYY
40 JNIL NOISSINSNYY.L d3HIN03Y

YIN

9 3N3N0 NOISSINSNYYL
WO¥H LXIN Q=3 LLINSNYAL SNV
40 SNLL NOISSINSNYHL d3dIND3Y

(z3 AWvH4) aNODIS 0051000000

£3N3AND NOISSINSNYYL
WNOHH LXAN Q3 LLINSNYHL JNVYYHS
4O JNLL NOISSINSNYHL IHIND3Y

ANOD3S 0000000000

0 3N3N0 NOISSINSNYA.L
40 FNLL F191SSOd NOISSINSNVY.L

ANOD3S 00000000070

L IN3IN0 NOISSINSNYYL
40 JNLL I3191SSOd NOISSINSNYH.L

ANOD3S 0000000000

2 3N3ND NOISSINSNYYL
40 JNILL FT181ISSOd NOISSIWSNYYLL

GNOD3S 0000000000

€ 3NJN0 NOISSINSNYH L
40 JNIL F1dISSOd NOISSINSNYHL

ANOJ3S 00000000070

¥ AN3IN0 NOISSINSNYYL
40 JNLL 378ISSOd NOISSIWSNYHL

Y/

GNOOIS 006100000077 \ /7

S 3NAND NOISSINSNVY.L
40 ANIL F19ISSOd NOISSINSNYY.L

AaNOJ4S 0000000000

9 IN3ND NOISSINSNYHL
40 AWiL 3191SSOd NOISSIWSNVHL

NSINSNVEL [ /102 '91 4380190 NO 008£00000°00:00:2L 4 NV ONOD3S 0000000000 40 S O N il
NOISSINSNVIL _ — SWIL IRNLNS ANV INIL
O ONTHVAL | 2,0z "9} ¥380LO0 NO 005200000'00:00:Z1 e 7 \ \ \on\omm 000640000" & \\ A I e NG e S
1 . . - /7 \ 747
N IRSNVEL 1 L0z "1 4380190 NO 000100000°00:00:21 e /5 mmmo_.\O\o \QO\ \wmo\wo%wc 00:00.7 1% JNIL FUNLNS
o aNSNVEL 17102 ') ¥380.190 NO 000000000°00:00:Z1 0) INWN \\tow o) mu\wow\oo NO 888@8 ‘ec6c] \ JWIL INTHHND
— SAIL NOISSINSNVHL a3ainoay
31v1s JNIL LYVLS NOISSINSNYYL A3TNAIHOS AL AvA aNY ‘TWIL 318ISS0d NOISSINSNYL
'TWIL IINLAS DNIL INTHEND

INOILVZITVILIN! Y214V GNOD3S 986666°0 INIL IHL LV FLVLS]
§ 3NIND NOISSINSNVAL 40 FNIL FTFISSOd NOISSINSNYHL DNIONATY 40 DNISSIV0Ud 40 F1dNvXE

19914

87



EP 3 487 133 A1

021

3

o}

o
}SIXY INIL < A A A A A A u” A A >
%2407, 3soo | a3so | 3sow | 3sow | 3sow | 3so1d | 38010 NOBaIE il
35010 34977 3so | 3soo | a3sow | 3soo | 3s010 | 3s0m0 OO L
3500 | 3s00 GBI =soo | dso0 | 3010 | 35070 | 3500 | NoajneNvaL
3500 | 3so0 | 35010 VORAIOH] Fsoo | 3s01 | 35010 | 3500 |Nosamenwal
35010 | 3s010 | 3so10 | 3S01d B 3so10 | 3501 | 3501 |nolsamnenval
35010 | a3soto | Fsowo | 3sow | 35010 RHST)) 35010 | 38010 |nomamalwel
35010 | 3so0 | dso | 3sow | ason | 35010 VG 3501 |nomamienwl
35010 | 3so1 | 3soo | =sow | 3sow | 3s0 | 35010 VBRI okl
s 5 5 (5 15 %15 |3
0000Z0000°00:00:2} LAave oave save yave eare cave 1are oave
00£10000°00:00:}
000510000°00:00:Z
00SZ1,0000°00:00:2L
000010000°00:00:Z}
005.00000°00:00°Z}
000S00000°00:00:Z}
00S200000°00:00:Z}

102 9] ¥390.L00 NO 000000000°00-00-¢L

[INOLLYZIVILINI Y314V ANOD3S £86666°0 NIL IHL LY 31V.S]

¢9'9ld

88



EP 3 487 133 A1

VIN

0 3N3N0 NOISSINSNYYL
NO¥H LX3N 3 1LINSNVYYL FNVHS
-0 JNLL NOISSINSNYYL a3diNDId

VIN

L N3N0 NOISSINSNYYL
WOY¥H LX3N 31 LINSNYHL JNVHS
40 JNIL NOISSIWSNYYL d3d1N03d

VIN

Z3N3N0 NOISSINSNvY.L
NO¥L LX3N Q3 LLINSNYHL SNV
40 FNLL NOISSINSNYYL d3d1N03d

VIN

€ 4N3N0 NOISSINSNYY.L
NO¥H LXEN Q3 LLINSNYHL 3NV
40 INLL NOISSIANSNVYL d3dino3ad

VIN

¥ ANIN0 NOISSINSNYHL
NOUH LX2N Q3 LLINSNYYL 3WVYd
40 JNLL NOISSINSNYHL d3d1N03Y

VIN

$ JN3N0 NOISSINSNYH L
NOY- LX3N A3 LLINSNVYL FANVYS
40 JINIL NOISSIWSNVYL a3dINDIY

/N

9 3N3ND NOISSINSNYYL
NOHS LXIN Q3L LINSNYHL JNVHS
SO INILL NOISSINSNVLL d3dINDIA

(24 INYYL) ANODIS 0051000000

£3N3AN0 NOISSINSNYY.L
NOd4 LX3IN G3LLUNSNYYL 3NVYHd
40 INLL NOISSINSNYYHL d3d1ND3Y

GNOOZS 0000000000

0 3N3ND NOISSINSNYYL
40 INLL 31GISSOd NOISSIWSNVHL

GNOD3S 000000000°0

L 3N3NO NOISSINSNYYL
40 JWIL F181SSOd NOISSHNSNYL

QANOJ3S 0000000000

< 3NAND NOISSINSNYH L
40 INLL 379ISSOd NOISSIWSNYSL

GNODJS 000000000°0

€ 3N3IN0O NOISSINSNYHL
40 FNIL F18ISSOd NOISSINSNYHL

QNOJ3S 0000000000

¥ ININ0O NOISSINSNVYL
40 JNIL F18ISSOd NOISSINSNVY.L

77 \ NGBS 00s00000 07

S 3N3N0 NOISSINSNVYHL
40 INIL FI8ISSOd NOISSINSNYY.L

QNOD3S 000000000°0

9 JN3N0 NOISSINSNYYL
40 3WIL F18ISSOd NOISSIWSNYY.L

NOISSINSNVY.L

£ AN3N0 NOISSINSNYY.L

o aNSAVEL 1 L0z ‘91 4380100 NO 005£00000°00:0021 T ONOD3S 000000000°0 40 S N e il
NOISSINSNVL . — TN FUNLNT ONY IAIL
o ASNVEL | 210z ‘91 4380100 NO 005200000'00:00:21 £ ANV \\\\\\ D02 500800000 \\ T 3L
NOISSINSNVL ‘ —
SO IASNYEL 1 L0z ‘91 ¥380.000 NO 000100000°00:00:21 P tON\Q\F\mwmoSo NO woowwwooo 00; 8 217 JINLL NN
NOISSINSNYEL 1 /) 07 191 4390100 NO 000000000°00:00:2Z} v \ 1107 ‘9L ON oxom\.w 56665:6G: 1 | JNIL INTFHENO
Ty 00: RE 07 ‘91 438010 6 86
—— SAIL NOISSINSNVEL G3uIno=g
3Lvis JNIL LEVLS NOISSINSNYL AITINAIHOS AL, 3NTVA ONY ‘TNIL 318ISSOd NOISSINSNYAL

‘FNLL FANLNA FWLL LNIHEND

INOILVZITVILIN] Y2 L4V ONODZS L86666°0 IWIL FHL LV ILYLS]
S ININD NOISSINSNYY.L 40 TFNLL FT8ISSOd NOISSINSNYHL ONIONATY 40 DONISSIAI0Ud 40 F1dNvX3

€9 9Old

89



EP 3 487 133 A1

gAY

;5

oY
}SIXV INIL < A A A A A A “" A A .
)| aso | amsod | Fsod | 3soto | 35010 | 35010 | 35070 |nowanisiw
35010 VOR340] asoo | 3so | 3so1 | 35010 | 35070 | 35010 | nNosaimeNwal
35010 | 35010 VGBA0)) 3son0 | 35010 | 35070 | 3S010 | 3S0W0 | NosaiieNval
35070 | 35010 | 35010 VBIol) asoo | 3so0 | 35010 | 3S0T0 | Norsaienval
35070 | 3so10 | 3so0 | 35010 VBAH] 35010 | 35010 | 35010 | nolsalnsavail
35010 | 3sow | asoto | 3sow | 35010 VBIOHH 35010 | 35010 |norsainenwal
35010 | 38010 | a3soto | dsow | asoro | 35010 DRG0 3591 |nomenimwel
35010 | 3so10 | 3soto | 3soo | 3soto | 3so0 | 35010 VBRI noisamienwel
AR
0000zoo00'0000zy | 2dve oave save yave edbe zdve Lave oave
0052L0000°00:00Z
000§10000°00:00:Z1
005210000°00:00Z
000010000°00:00:2}
005200000°00:00:Z}
000500000°00:00Z1
005C00000°00:00:C}

/102 91 9390100 NO 000000000°00-00:¢L

[NOLLYZITVILINI ¥314Y GNOD3S §/86666°0 INIL FHL LV 3LVLS]

9Ol

90



EP 3 487 133 A1

V/N

03N3N0 NOISSINSNYHL
WO™S LX3N A3 LLINSNYHL SNV
40 JNIL NOISSINSNYY.L d3HiN03y

VIN

L 3N3ND NOISSINSNVHL
NOYd LXIN QILLIASNYHL JNvYS
40 JNLL NOISSINSNYYL a3dINDIY

YN

Z23N3N0 NOISSINSNYY L
WOHH IXAN 3 LLINSNYAL ANV
40 JNIL NOISSINSNYY.L dI3HIN03Y

VIN

€ 3N3INO NOISSINSNYHL
NO¥Ud LXAN Q3LLINSNYHL SNVHS
40 JNIL NOISSINSNVHL d3yin0ad

VIN

¥ 3N3N0 NOISSINSNYYL
NO¥4 LXIN GILLIASNYYL SNV
40 JNIL NOISSINSNYYL a3dIN0AY

VN

S 3N3NV NOISSINSNYH L
WOYH LXAN Q3L LINSNYHL SWVHL
40 JN]L NOISSINSNYHL d3HIN0Y

ViIN

9 3N3N0 NOISSINSNYYL
WNO¥H LXIN A3 LLINSNYYL SNVYd
40 JNIL NOISSINSNYYL d3dino3d

{2} INYH) ANODIS 0051000000

£3N3N0 NOISSINSNYYL
WNO¥H LXIN 3 LLINSNVYL SNV
40 JNILL NOISSINSNYYL d3din03d

ANOD3S 000000000°0

0 3N3NT NOISSINSNYYL
40 JNLL F191SSOd NOISSIWSNVYAL

UNODZS 00000000070

L N3N0 NOISSINSNYHL
40 JNILL 379ISSOd NOISSIWSNVYALL

ANOD4S 000000000°0

2 3N3IN0 NOISSINSNYYL
40 JNILL 319ISSOd NOISSINSNYYL

ANOOD3S 0000000000

€ ININ0 NOISSINSNYAL
40 FNILL F379ISSOd NOISSIWNSNYHL

aNOD3S 000000000°0

¥ 3N3N0 NOISSINSNYY.L
40 FNLL FT19ISSOd NOISSINSNY™L

7 \\ AN997S 909900000°0 \ \ \

G 3N3N0 NOISSINSNYYL
40 JNIL 319ISSOd NOISSINSNVHL

9 3NIN0 NOISSINSNYYL

ANOD3S 0000000000 40 JNIL T1HISSOd NOISSINSNY2L
NOTSSINGNVAT . — : 2 3M19N0 NOISSINSNVAL
NO4 ONTIVA | £10Z "9 ¥380L00 NO 005800000°00:00:21 CEE ANOD3S 000000000°0 10 M SO NOIS SIS YL
NOISSINSNVAL _ — SNIL NN ONV SR
o ONEwer | 2402 91 4380100 NO 005200000'00:00:21 £ 3N \\\\ av_oxwmm 005710000 h\\\\\ ] i e e 2
NIETISNVEL 1410z "9 4380190 NO 000100000°00:00:2 FETNNE 1102 9 33890150 NG ooomoooow\wo 54 WL FNLN4
TNVl | 210z ‘91 ¥380.100 NO 000000000°00:00:) ETEE 1102 91 S380190 NO 00¢/36566°65 6511 | ANLL INSHENO
E—— SNIL NOISSINGNVE L G3aINoaY
31VIS 3NIL LHVLS NOISSINSNVYL G3INAIHOS | o F0VE anva ONY ‘SIWLL FTEISSOd NOISSINSNYH.L
‘FNILL FANLNS TNLL INFHEND

INOLLVZITVILINI ¥314Y ANODIS §286666°0 AL AHL LY F1vis]
¢ 3N3NT NOISSINSNYAEL JO JNIL F18ISSOd NOISSINSNYYL ONIONAIY 40 ONISSAI0Ud 40 I1dWvX3

G9'9OId

91



EP 3 487 133 A1

1 SIXY INIL <«

3

[448

o}

A

P

A 4

A A A A A A A A A
Y N34077] 3s010 35070 35070 35070 35070 35019 SO0 | NoBa
35010 VORG40H aso0 | 3soto | 35010 | 35010 | 3S010 | 35010 |NofsaineNwaL
35010 35010 [//N3d074 3s010 35010 350710 280710 IS0T0 | NOGal L
35010 | 3so1 | 3somw NG 3so0 | 3s010 | 3s010 | 39010 |nolsaineNvaL
35010 | aso1o | asow | asomo Gdo]  3s010 | 3S010 | 35010 |nomamaiwvail
3500 | asoro | a3sow | @soo | 35010 N0 3s010 | 35010 |noisameNwal
3so10 | 3sow | =3soo | 3soww | 3sow | 3sor0 P7N3do ISOTD | OIS NAL
35010 | 3so1w | 3soo | 3so1o | 3sow | 3sod | 3sow N TdO D No il
NEEEREREEEEERE
000020000°00:00:2) Lave 9aye qare yave €qare care Lave 0are
005£10000°00:00:ZL
00Q0S10000°00-00:Cl
009210000°00:00:Z}
0000}0000°00:00°}
00§£00000°00:00°Z}

000500000°00:00-¢t
005200000°00:00:C)
Z10¢ 91 §3901L30 NO 000000000°00:00-¢l

[NOILVZIIVILINI ¥3L4Y ANOD3S 886666°0 INIL IHL 1V F1V1S]

99°0Ol4

92



EP 3 487 133 A1

3 SIXY INLL <«

4

[«4%

0}

A

P

Y

A A A A A A A A
5077 aso10 | 3soo | 3som | 35010 | 3s00 | 35010 | 3500 | NowsieNwil
35010 VR340] 3so10 | 3soo | 3so0 | 35010 | 35070 | 35000 |nolsamenvl
3500 | 35010 VOG0 aso10 | 3s010 | 35010 | 35070 | 3S0T0|nosamenvel
35010 | 3s010 | 3s010 P7N3d0 35010 | 3010 | 35070 | 3S010  |NosooNwl
3500 | 3sow | 3sowo | 35010 WSO 35010 | 3s010 | 35010 |norsaienval
3500 | 3sow | msoo | 3sow | 35010 VRG99D] 35010 | 35010 |noisaimenval
35070 | 35010 | 3s010 | 3010 | 3S010 | 30 PZN3d0 3010 | oo oL
35070 | 3so10 | 3s010 | 3soto | 3s010 | 3sow0 | 35019 EI D nois oL
AEEERREREEEEERE
000020000°00:00:2} Lave oave Save yave eave cave Lave oave
005210000°00:00Z
000510000°00:00Z
005210000°00:00:Z}
000010000°00:00:Z}
005200000°00:00Z}
000500000°00:00Z}

005200000°00:00:CL

Z10Z 91 ¥390100 NO 000000000°00-00-C1

[INOILVZITVILINI ¥314Y ANOD3S 886666'0 INIL IHL LV J1VLS]

99014

93



EP 3 487 133 A1

VIN

03N3N0D NOISSINSNVY.L
NOY¥L LX3IN A3 LLINSNVHL JNVA
40 dNLL NOISSINSNVHL g3dNDad

VIN

L IN3ND NOISSINSNYHL
NOYH IX3N GILLINSNVHL 3NYYS
40 AWLL NOISSINSNVAL a3dIN0AY

VIN

Z3AN3N0 NOISSINSNYYL
WO¥HH LX3N A3 LINSNYHL JNYHA
40 JNLL NOISSIWSNVYHL a31N03d

VIN

€3N3N0 NOISSINSNVAL
NOYH LXAN Q3 LIINSNVIL JNVYA
40 FWIL NOISSINSNVHL a31IND3Y

VIN

¥ 3N3N0 NOISSINSNYY L
NOH= LXIN AILLINSNYYL SNVYA
40 3NWLL NOISSIWSNYHL a3dIN0D3Y

VIN

S 3N3AND NOISSINSNVYY L
NOYH LXAN A3 1LLINSNYYL JNVYHS
40 INLL NOISSIWSNYHL d34IN03Y

WiN

93N3ND NOISSIASNYAL
WOYH LX3N 3 LLINSNYYL JNVYS
40 JINLL NOISSIWSNYYL d3dIND3Y

(23 IV} ANODIAS 0051000000

L 3N3N0 NOISSIASNYY L
NOY4 LXIN A3 LLINSNYYL 3NV
40 INLL NOISSINSNYYL dIdIND3Y

7 ano93s saoansaa s/ 7777

0 3NAND NOISSINSNYY.L
40 FNLL F19ISSOd NOISSINSNYA.L

ANOS mooooooooo.§ 7

L 3N3N0 NOISSINSNVHL
40 JNLL 378ISSOd NOISSINSNV Y.L

\\&\%&&m 000000000°07 \ \\

2 3N3ND NOISSINSNYYL
40 3NLL F19ISSOd NOISSINSNYY.L

9L g

€ 3NAND NOISSINSNVY.L
40 INLL 379ISS0d NOISSINSNY Y.L

ozoom\w ooooooo§ 7 \\

¥ 3N3N0 NOISSINSNYAL
40 JNILL 3191SSOd NOISSINSNYLL

S 3N3ND NOISSINSNVYL
A0 FNLL 379ISSOd NOISSIWSNYA.L

7/ N0 S SO0 \ \\\\\

9 3N3NOD NOISSINSNYYL
40 FNLL 3181ISSOd NOISSINSNYYH.L

NOISSINSNVYL

£10Z ‘91 ¥390L30 NO 00S€00000°00:00:Z}

£ 3NAN0D NOISSINGNYY L

40 ONLLIVM 7 ANV 539555 590m0nso o\ 7/ so3hi S nbmaL
NOISSINSNVAL , o IWIL ZUNLN ONY FWIL

GO ONTIVAL | 2107 ‘91 ¥IBOLOO NO 005200000'00:00:7L ETE QNOOSS 000240000°0 INTH S e e N A  amiL
NOISSINSNVYL . — 7 ¢ it

SO ONIIAL 1 1102 ‘91 ¥390L00 NO 000400000'00:00:ZL PETCE 11,02 ‘91 4380190 NO 000500000°00:00:2] INIL FUNLNS

A \ (. 777777,
o SNVl | 210z ‘91 380190 NO 000000000°00:00°Z1 0 ANV \:om 9L 4360 50 NO 0008866666561 |7 FNIL INFHAND
- SRIL NOISSINSNV YL GIio=Y
3LY1S JNIL 1HYLS NOISSINSNYYL AFINAIHOS | q5and o 3NTVA aNY ‘3WIL F18ISSOd NOISSINSNYL

FNLL IYNLNS "FNLL LNIHAND

INOLLYZITWILINI ¥3L4v ANODIS 886666°0 IWIL IHL LV ILY.LS]
O¥3Z 01 d30NJ3d N34 SYH § 3N3N0 NOISSINSNYYL H40 3NIL 3191SSOd NOISSINSNYHL ¥3 L4V I1dNYXE

/99I4

94



EP 3 487 133 A1

3

€L

9

A P} 4
1 SIXY TNIL < X .
A A A A A A A N N
— 03nano
\\Zm&O / 35010 3450710 38070 3507120 480710 35070 480710 ZO_ww_EmZNu(m.r
35010 [//N349771 3sow | asow |[|3soro || 3so0 | 3so10 | 3s010 NOISOITTENYL
35010 38010 [/N34077] 35010 350710 350719 35010 IS0 | ool
35010 35010 38010 [77N3d0771 | 3so10 33010 35010 IS0 | oo el
35010 35010 35010 350710 zmmo\\ 1 3so 35079 35010 zomwﬁ%zo<m "
2 $3N3N0
35010 38010 350719 38010 35010 | 778349771 350710 38010 | NOISSINSNVAL
35010 35010 35010 35010 35010 38010 \_A_\mmo 350710 zOWm%%z@m "
£3N3aNo
35010 35010 35010 350710 35070 35070 350710 \\zmmo NOISSINSNVALL
000020000°00:00:2L JACI2> 9avre Saye yare caye care Lave oave
00521.0000°00:00:Z}
000$1.0000°00:00:2} “SaNoo3s”
00$210000°00:00:2} "ONVN 0057
0000L0000°00:00:Z}
006/00000°00:00:Z}
000S00000°00:00:Z}

005200000°00:00C}

/102 9} ¥3g0.100 NO 000000000°00-00-¢}

INOILYZITVILINI 4314V ANOD3S §8866660 FNIL IHL 1Y 3LVLS]

89°9I4

95



EP 3 487 133 A1

V/N

0 3N3NO NOISSINSNv YL
WOd LXIN J3LLINSNYHL 3NVL
40 JNLL NOISSINSNVYAL d3d1ndD3d

V/N

L IN3AND NOISSINSNYYL
NO¥d LXZIN A3 LLINSNYYL NV
40 FNWIL NOISSINSNYY.L d3diN03y

V/N

€ 3N3N0 NOISSINSNYYL
WO¥H LX3IN A3 LLINSNYYL JANVHS
40 FNILL NOISSINSNYYL d3dIN03y

V/N

€ ININO NOISSINSNYY.L
WOYA LX3N G3LLINSNYH L SNV
SO 3NLL NOISSINSNYH.L a3d41N03y

VIN

¥ IN3INO NOISSINSNYY.L
NO¥H LX3N QaLLINSNYAL SNV
40 JNLL NOISSIWSNYY.L d39IND3

VYIN

S 3N3ND NOISSINSNYYL
NOYd LXIN 3 LLINSNYHL SNYHL
40 IINLL NOISSINSNVYL aadINDaY

VIN

9 3N3NO NOISSINSNYY.L
WOdd LX2N 3L LINSNYAL JNvdd
40 INLL NOISSINSNYY.L a3d1N03Y

(24 Inv-) ANODIS 0051000000

£ 3N3N0 NOISSINSNYYL
NO¥-4 LX3N U3LLINSNYAL NVHd
40 JNLL NOISSINSNVYL d3HIN03d

ANOJHS 0600000000°0

0 3N3N0O NOISSINSNYHL
40 JNIL 3791SSOd NOISSINSNYHL

aNOO3s 0000000000

L ANAND NOISSINSNY YL
40 JNLL 3191SSOd NOISSINSNYHL

ANOD3S 0000000000

2 IN3AN0 NOISSINSNYY.L
40 3NLL F19ISSOd NOISSINSNYH.L

GNOD3S 00000000070

€ ANIND NOISSINSNVHL
40 INILL 3191SSOd NOISSINSNVY L

GNODSS 005200000°07
2 e

¥ ANINO NOISSINSNVY.L
40 SINLL 319ISSOd NOISSINSNY YL

QNOJ3S 0000000000

G 3NINO NOISSINSNYYL
40 FNILL 3191SSOd NOISSIWSNYAL

ANOD3S 000000000°0

9 3NAN0 NOISSINSNYYL
40 IINIL 3791ISSOd NOISSINSNYYL

NOISSINGNVIL . — . 7 3N3NM0 NOISSINSNVEL
O ONLIVAL | £402 "9 ¥3E0L00 NO 005600000°00:00:Z1 ELr aNOD3S 000000000°0 40 T I s (a1
NOISSINSNVHL . — , SN IANLINE ANV JAIL
o ek | 110z '91 4380100 NO 005200000°00:00:Z1 £ IV ANODIS 000640000°0 N i A S 3L
NS INSNVEL | /102 ‘9L ¥380.100 NO 000100000°00:00:Z1 TETIVE 1102 '91 4380190 NG 00¢/00000°0000°7, L FANLNS
NOISSINSNVHL » — e e sy
COTOASNYEL |10z ‘91 ¥380.100 NO 000000000°00:00:Z} OF IWWA 1029, S350 IS0 NG 00¢ssesec 656y 7 INIL NSO
- SNIL NOISSINSNVEL GIgiNoay
1VLS NIL 1¥VLS NOISSINSNYIL A3TNAIHOS | o ARTEd anvA aNY ‘JIL IT8ISS0d NOISSINSNY L
‘FNIL IHNLNS T INTHEND

[NOILVZIVILINI 4314V ONOOIS 8866660 INIL IHL LV ALV.LS] GIHOLA4Txd NITF SYH € XAANI 1SIT 40 AYINT HILIY T1dNvXa

69914

96



EP 3 487 133 A1

3

2l

A

P

}SIXV JNLL < A A A A um A A ;4
/585 350719 35010 35010 35010 35010 35010 35010 | oSl
35010 7N3407] 35010 35010 35012 35019 35010 IS0 | notsoTaanit
35010 35010 /N3d077] 3s010 35079 35070 35070 3S0T0 | NoSa T
35079 35019 35010 /N3d077]  3s010 35010 35010 IS0 | Nothai L
35010 35070 35012 35070 PN34077] 35010 35019 3S0T0 | Noteo T
35010 35010 35019 35019 35070 7N3d077] 3010 3500 | NomBai L
350719 35010 35019 35019 350190 35070 [/N3d077] 35010 Nomalal® L
35010 35019 350719 35010 35019 35019 35070 P7/N3d07 OB L
AR ERE
0000Z0000°00:00:21 LQvE oave qave yave £are cave 1ave 0ave
005.10000°00:00:Z}
000540000°00:00:Z}
00S240000°00:00:Z}
000040000°00:00:Z}
00.00000°00:00:Z}
000S00000°00:00:Z}
00§200000°00:00:}

Z10¢ 91 ¥390.L100 NO 000000000 00-00-Cl

[INOILYZITVILINI 4314V ANOD3S 6866660 NIL IHL 1V 31V1S]

0,914

97



EP 3 487 133 A1

YIN

0 3N3NV NOISSINSNYY.L
WO¥H LXIN A3LLINSNYYL 3NWVHd
40 JNLL NOISSINSNYHL a3¥1N03d

VIN

L 3NAND NOISSHIASNYHL
WOYH 1X3N A3 LLINSNVYL INVH A
40 JNLL NOISSINSNYL a33IN0AY

VIN

Z AN3ND NOISSINSNYYL
NOY4 LXAN QILLINSNVYYEL SNV
40 JWLL NOISSINSNY YL IHINDFY

VIN

€ 9N3N0 NOISSINSNYHL
INOY4 LXAN A3LLINSNVYHL JNVYH
40 FANILL NOISSINSNYHL d3dIN03Y

7

\\ 7 \
S ANYHS OZOomw 000100000 7

¥ 3N3N0 NOISSINSNYYL
WOYd LX3N QI LLINSNYHL NVH
40 JWIL NOISSINSNYYL Aad1N03Y

S 3N3N0 NOISSINSNY.L

VIN WOXS LX3N Q3 LLINSNVEL NV
40 JNLL NOISSINSNYHL AIJIN0AY

9 3N3N0 NOISSINSNYH.L
VIN WOHH LX3N Q3 LLINSNVAL NV

40 FNIL NOISSINSNYHL a34IN03

08—

(24 INVYH) ANODIS 005L00000°0

£ 3N3N0 NOISSINSNYAL
NOYL LX3N A3 LLINSNYYL ANV
40 JNLL NOISSINSNYHL G3IN0IY

GNOO3S 000000000°0

0 INAND NOISSINSNYHL
40 INILL 319ISSOd NOISSINSNY™L

ANOD3S 000000000°0

L ANANO NOISSINSNYHL
40 JNLL 37dISSOd NOISSINSNYHL

aNOD3S 000000000°0

Z AN=ANU NOISSINSNYY.L
JO JNLL 319ISSOd NOISSINSNYHL

ANOD3S 00000000070

€ 3N3AND NOISSINSNYHL
40 FNLL 3191SSOd NOISSINSNYHL

7 Z \&ov_oowa 0002000000 \ \ \

%

¥ 3N3NO NOISSINSNVIL
40 ANLL 378ISSOd NOISSINSNVH.L

G 3N3AN0 NOISSINSNYAL

ANOD3S 000000000°0 40 FNIL T19ISSOd NOISSINSNY L
: 9 3n3NO NOISSINSNYEL
GNOD3S 00000000070 40 INIL F1EISSOd NOISSINSNYHL
NOISSINSNVEL , — - 7 3n3ND NOISSINSNYYL
OISSINSNVEL 110z ‘91 ¥380.L00 NO 00SE00000°00:00:2 ¥4 ANV ONODIS 000000000°0 Jo T O il
NOISSINS NV L , — : SAIL IXNL1NS NV JALL
WOISSINSNYAL 1 210z *91 4380100 NO 005200000°00:00:Z1 £ TNV QNODIS 0058400000 N O i il AL
NOISSINSNYAL . PP Lt ecedsis//
IOISSINSNVSL 1 /102 91 4380190 NO 000400000°00:00:2) FETN 7107 @\v\mmmo%w NG 005700000°00°00.7 1 WL FANLNS
NOISSINSNVYAL ¢ [ 7 ( LGN
IOISSINSNVEL 1 10z ‘91 4380190 NO 000000000°00:00:ZL 04 TNV 1102 'L 3380 190 NO 000886556 65651 JWIL INTHAND
SNYEA ME_F NOISSINSNYYHL QaHin0ad
ETNATS JWIL LYV1S NOISSINSNYYL OF1NA3HIS gl INTA ANV SAIL F19ISSOd NOISSINSNYYL
‘FINLL IENLNd FNLL INTHEND

[NOILLYZIMVILINI ¥314Y ANOD3S 6866660 JNIL IHL 1V FLV.LS]
£ 3ANIND NOISSINSNYHL OL NILLIMM ST SANODISONYN 000°L 40 FWIL NOISSINSNYHL GIHINOTY HLIM G SINVYEd JHIHM 3SVO 40 F1dNYXE

12914

98



EP 3 487 133 A1

)

A

Sl

9}

pi

}SIXV INIL < A Ar h A A ¥ Ar Ar A ArA
N39077] 3somd 35019 35010 35070 350710 35010 IS0 | OBl
35010 N34077] 35010 35010 35010 35070 35010 IS0V | Nolaa L
35070 35010 P7N340 350710 350710 350710 380710 IS0 | NoGaaNvaL
35070 380710 35010 [//N3407 35010 38010 38070 IS0 | NoS oL
35070 35010 35010 35000 [/N3d077]  3s01d 35010 IS0V | Nolean L
350710 350719 35070 350710 35070 P7N3d077] 35010 IS0 | NOB oL
35070 35010 35010 35010 35010 35010 P/N3d077]  3s010 OO L
350710 380710 35010 25010 35010 35010 35010 N359  noisaonwal
AR
000020000°00:00:2) Lave save save yave £ave care Lave oare
00S210000°00:00:Z1
000$+0000°00:00:Z}
005210000°00:00:Z 1
0000}0000°00:00°Z}
005200000°00:00°Z}
000500000°00:00:Z}
005200000°00:00:Z1

7102 91 9390100 NO 000000000°00-00-¢t

[NOILYZITVILINI ¥3.L4V ANOO3S §686666'0 JNIL IHL 1V 31VLS]

¢l 9Ol

99



EP 3 487 133 A1

VIN

03N3ND NOISSINSNYHL
WO¥d LX3IN A3LLINSNYYL SNvHS
40 JNIL NOISSINSNYYHL a3d1N03Y

YIN

L AN3ND NOISSINSNYY.L
WOH4 LX3IN Q3LLINSNVAL JAVYd
40 JWIL NOISSINSNYYL a3diN03Y

V/IN

2 INZND NOISSINSNVY.L
WOH4 LX3AN Q3LLINSNYYL JWVYH
40 INLL NOISSIWSNVYL aIJJINDIY

VIN

€ 3N3ANVD NOISSINSNYY.L
WOHH LX3IN g3 LLINSNYHL ANVYHS
40 3NLL NOISSIWSNYYL g3dIN03Y

YIN

¥ N3N0 NOISSINSNVYIL
WOdd LX3N 3 LLINSNYYL 3NV
40 ANIL NOISSINSNYYH.L a3d1N03d

VIN

S 3N3N0U NOISSINSNYYL
WOHH LX3IN QILLINSNYHL JNVHS
40 NIL NOISSINSNYY.L d3diN03Y

YIN

9 3N=N0 NOISSINSNYHL
WOYH LXIN A3 LLINSNVYL NV
40 INLL NOISSIWSNYY L a3dIN03H

(28 INVHH) ANODIS 00510000070

£ 313N0 NOISSINSNYYL
WO™H LXAN 3 LLINSNYYL JNVAS
40 JNLL NOISSIWSNYYL a3dIN03IH

GNOD3S 000000000°0

0 3N3N0 NOISSINSNYHL
40 JNLL 31dISSOd NOISSINSNYL

ANOJ=S 00000000070

L AN3N0 NOISSINSNVYYL
40 JINLL F1diSSOd NOISSIWSNYLL

GNOD3S 0000000000

¢ ANZN0D NOISSINSNVY.L
40 SNLL F7dISSOd NOISSIINSNYL

QNOD3S 0000000000

€ 3N3ND NOISSINSNYH L
40 JNIL FT181ISSOd NOISSINSNYHL

\ \\ /9N093s 000100000° £ \\\

¥ 3N3ND NOISSINSNYYL
40 JNLL FTEISSOd NOISSINSNVYL

GNOD3S 00000000070

S 3N3ND NOISSINSNYHL
40 JWIL F18ISSOd NOISSINSNYH.L

2

NOISSINSNVH L

1162|4380 150 NG 006700000° oo 00 \\\\ Sl

9 3N3N0D NOISSINSNYHL

{0 ONLLIVM ANOO3S 0000000000 40 INIL FT9ISSOd NOISSINSNYHL
NOISSINSNYIL ; 7 3N=N0 NOISSINSNVYL

IDISSINSNVYL 1 /102 '91 4380190 NO 008£00000°00:00:Z} b} INYH QNOD3S 000000000°0 4O T N e sl
NOISSINSNVYL h — 5 SNIL 39N.LNd ONY SAIL

o DAl | 210z ‘91 ¥380.100 NO 005200000°00:00:2 £ TNV aNOJ3S 0006400000 INTYHOD o HS SN IHId SIL
NOISSINSNVAL _ — TITTI77777,

O ORCNVEL | 710z ‘91 480,90 NO 000400000°00:00:2 b NV \tom ‘9] mmmwv SONG wwm\wooo 09 ow\\oo.ﬁ\ IWIL FUNLOS
NOISSINSNVSL . —

oIk [ 2102 ‘91 438000 NO 000000000°00:00:71 04 TNV 744¢ 1107 9, 339050 zb oom%mm Sl JNIL LNTHEND

E SIL NOISSINSNYYL a3aIN0=y
31VLS JNIL LYVLS NOISSINSNYHL a31NAIHOS AL 3INVA aNY ‘INIL 319ISS0d NOISSINSNY YL

‘FNIL 3¥NLNS ‘FNILL INTHENO

[NOILVZITYILINI 4314V ANOD3S $686666°0 ANWIL IHL 1v ILVLS] AITNGIHOS NITAG SYH S ANVHL dALAY TTdNVXE

€. 9Ol

100



EP 3 487 133 A1

10
g43
I/F UNIT
A
2 ¢45
A A A
v §40 v §41 v §42 44
CPU ROM RAM m

101



10

15

20

25

30

35

40

45

50

55

EP 3 487 133 A1

des

Européisches
Patentamt

European

Patent Office

ce européen
brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 18 15 9578

Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
A US 2003/227933 Al (EBERLE HANS [US] ET AL)|1-16 INV.
11 December 2003 (2003-12-11) HO4L12/931
* paragraph [0006] - paragraph [0009] * HO4L12/935
* paragraph [0021] - paragraph [0022] * HO4L12/861
* paragraph [0036] - paragraph [0039] *
A US 7 843 906 B1 (CHIDAMBARAM SRIRAM [US] 1-16
ET AL) 30 November 2010 (2010-11-30)
* column 48, line 38 - column 66, line 49
*
TECHNICAL FIELDS
SEARCHED (IPC)
HO4L
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 26 September 2018 Raible, Markus
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone after the filing date

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P:inte

rmediate document document

D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding

102




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 487 133 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 18 15 9578

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

26-09-2018
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2003227933 Al 11-12-20603  NONE
US 7843906 Bl 30-11-2010 US 7843906 Bl 30-11-2010
Us 8218538 Bl 10-07-2012
US 2013151646 Al 13-06-2013

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

103



	bibliography
	abstract
	description
	claims
	drawings
	search report

